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The Success of Young Children in Number 
and Letter Construction 

Gertrude Hildreth 


T O TRACE the entire course of 
children’s progress in learning 
to make numbers and letters 
would necessitate observation of the 
child from the time he makes his first 
random scribbles. For all practical 
purposes satisfactory data are obtain- 
able from objective samplings of chil- 
dren’s efforts to write taken at the age 
of four or five. The data represent an 
attempt to measure objectively the 
success of young children in their early 
efforts in making numbers and letters, 
Cumulative objective records of this 
kind are necessary for the determina- 
tion of the nature of such learning and 
provide the only reliable basis for 
educational procedure with respect 
to it. 

The ability to draw successfully 
from memory, or to copy letters or 
numbers depends upon maturity of 
two kinds, visual-perceptual capacity 
and motor coordination. Lack of ade- 
quate visual-perceptual maturity for 
copying designs successfully is illus- 
trated in the case of the child who in 
attempting to copy the Diamond of 
the Binet test remarks during his 
struggles that he must “put the ears 
on.” Suiting the action to the word, 
the resulting diamond, instead of 
having four straight sides, has several 
little excursions or projections that 


“spoil” his work according to the test 
standards. The child who has ade- 
quate visual-perceptive maturity for 
his task, but lacks sufficient motor 
control to execute it is illustrated in the 
not uncommon case of the child who 
can match designs or geometrical 
forms, but is unable because of inade- 
quate motor control to produce more 
than a semblance of the original design 
which he is asked to copy. 

DESCRIPTION OP THE TEST AND 
PROCEDURE 

An objective test of six parts was 
constructed for the experiment. The 
materials were prepared in the form 
of a mimeographed booklet 6 by 8 
inches in size, containing on the first 
page the following five geometrical 
forms to be copied : 

o □ tx a lEi 

This exercise was designed as a famil- 
iarizing and “warming up” device 
before the main part of the test was 
given. The results of the fore-exercise 
subsequently justified their inclusion 
in the tabulations of results. Page two 
consisted of blank squares containing 
identifying figures in each corner in 
which pupils were directed to write 
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the following numbers which the ex- 
aminer dictated : 

2 3 4 5 6 7 8 9 54 36 19 87 21 

Children who experienced difficulty 
with this task were encouraged to do 
their best and to make an effort, even 
though they had never done anything 
of the kind before. Page three con- 
tained the following numbers opposite 
which ample space was provided for 
the child to copy the numbers : 

6 3 9 6 7 8 4 2 15 43 109 278 

On page four there were two columns 
of pictures of separate objects opposite 
which the child was directed to make a 
designated letter of the alphabet. 
Although the first letter of the name 
of each object corresponded with the 
letter to be written, this relationship 
was seldom pointed out except in the 
examination of older children who 
occasionally detected it themselves, for 
there was no necessity in the children’s 
recognizing the relationship. The 
letters to be written were : 

BRDEC'MGKNPSH 

The fifth page contained these letters 
arranged in two rows which the chil- 
dren were directed to copy. The last 
page contained a vertical row of the 
following words which the pupils were 
also directed to copy in the space 
adjacent to each word; 

he at no dug bat was how 

Since the children examined were 
wholly unable to spell, no attempt was 
made in this test to dictate the 
material before it was copied. 

Four groups of children were given 


the test three times at intervals of 
approximately nine months, All of 
the children were attending the four 
or five year kindergarten groups or the 
first grade of the Lincoln School of 
Teachers College. At the time of the 
initial test the median ages of the four 
groups were respectively 4-5, 5-5, 
6-5, and 6-6. Median intelligence 
quotients as established by the Binet 
Simon tests averaged 123, 126, 117, 
and 122, for the four groups. It may 
be objected that experimentation with 
such mentally superior subjects in- 
validates the findings for generaliza- 
tion concerning the progress of average 
children. Data for average children 
with the same material are lacking and 
until they are obtained the objection 
may be sustained. However, all chil- 
dren, bright, average or dull, start 
with zero ability in the present task 
and although the rate of progress may 
be faster in brighter subjects, the 
assumption may be made that all 
children pass through similar stages in 
acquiring mastery of number and 
letter construction, types of errors 
made are common and typical and 
almost complete perfection in the 
accomplishment is achieved in early 
school years, for the ability to make 
numbers and letters as a mechanical 
task has proved to be well within the 
capacity of all but the potentially 
feebleminded. 

For the most part the test was given 
to pupils in their ordinary classroom 
groupings except in the case of the four 
year group who were taken aside in 
groups of three and four. Maximum 
effort was sought in order to get ade- 
quate information concerning types of 
errors made in early stages of learning. 
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Every effort was made to avoid giving 
the impression that the test was a 
teaching device or that the test rep- 
resented good teaching practice. 
Progressive schools prefer to delay 
the teaching of writing until some sig- 
nificance can be attached by the child 
to the performance. In the present 
experiment this princple was purposely 
violated but with no ill-results to the 
children for the test was entered into 
in the spirit of a drawing game. 

During the first period of the ex- 
periment there was no classroom in- 
struction of four and five year old 
pupils in making numbers and letters. 
Only one of the first grade groups had 
writing instruction during the early 
course of the experiment, and this in- 
struction was largely informal and 
based on pupil needs. During the 
second period of the experiment the 
first grade pupils had advanced to 
second grade where they were given 
practice in manuscript writing and in 
making numbers, but the five year 
group who had advanced to first grade 
were given only a limited amount of 
formal instruction. Just before the 
final test three pupils in one group were 
absent, but data for these three pupils 
were retained in the compuation of 
results for the first two tests. Read- 
ing instruction like handwriting was 
scarcely a factor in the early learning 
of the four and five year groups and 
one of the first grade groups. In the 
other first grade group reading in- 
struction was begun informally but 
given regularly shortly after the school 
year was begun. The extent to which 
parental and home instruction ac- 
counts for success on the test is im- 
possible to determine. Judging from 


remarks of parents and pupils, prac- 
tically no children in the experimental 
groups had received regular or formal 
outside instruction. A parent’s most 
frequent remark on hearing that the 
children had been given writing tests 
was to the effect that they had dis- 
couraged the children from writing, or 
that they had given instruction only 
when the children demanded it or 
showed unusual interest in it. A few 
parents were apologetic that they had 
neglected to give the children such 
instruction to prepare them for school 
work. Practice effect from the test 
was unquestionably present, but uni- 
form throughout the experiment. 

In scoring the papers one credit 
was allowed for each item correct, with 
a possible total score of 61 for a 
perfect paper. Uniform standards of 
scoring the construction of numbers 
and letters were adhered to in evaluat- 
ing each item. Separate tabulations 
were made of the number of items 
correct, the number wrong, those 
partly right, items reversed and up- 
side down, and items omitted. Items 
consisting of two or more digits or 
letters were scored solely for reversals, 
that is numbers of letters written in- 
versely in a lateral direction or turned 
over. If the essential form of the 
number or letter was correct no de- 
duction was made for accidental varia- 
tions or irregularities due to poor 
motor control. 

There are possibilities in the present 
data for answers to a number of 
interesting and important questions: 
What is the nature of the improvement 
curve? Of individual differences in 
accomplishing the same task for pupils 
of the same age or grade level? Which 
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items can be executed successfully at 
different age levels? To what extent 
do pupils make reversals in construct- 
ing number and letters in the early 
stages of learning? What is the quality 
of response at different ages as ma- 
turity increases? What is the nature 
and extent of other types of errors? 
What is the relation of handedness to 
the tendency to make reversals? What 
is the relation of success on the test to 
success in reading as measured by 
standardized tests? What is the rela- 
tion between success in copying sym- 
bols and in attempting to make them 
from memory? Are sex differences in 
the present task discernible? Is there 
any relation between ability in number 
and letter construction and intelligence 
as measured by standardized tests? 
What is the consistency of errors on 
retests? What is the relation of school 
practice or training in the task and 
success in it as measured by the pres- 
ent test? Bo any of the numbers or 
letters included in the test appear to 
be inherently more difficult to make 
than others? The data obtained 

during the experiment are sufficient to 
furnish at least partial answers to all 
the questions raised. 

There are always chance errors to 
contend with in connection with any 
test and especially is this true in 
testing young children who are not 
always at the maximum of attention, 
and who are only with difficulty 
motivated to take tests. The broken 
crayon, the negavistic attitude, the 
tendency to ask for help and to expect 
it, disturbances of external and in- 
ternal origin are sources of error affect- 
ing the data. The general tendency of 
such errors is to reduce maximum 


possibilitie.s of accomplishment. In 
the main the testing conditions and the 
cooperation of the subjecfc.s were rated 
as excellent. Ideally perfect condi- 
tion.s arc scarcely obtainable with 
pupils of this age. 

RESULTS 

Spearman makes the statement that 
all knowing comes from obscurity to 
clearness and that the proces.s occupie.s 
a period of time. Nowhere is this 
principle better illustrated than in the 
present experiment. During the period 
between the ages of approximately four 
and seven the subjects of the experi- 
ment progressed from a stage of 
learning that was vague, confused, 
incoherent, to a stage of maximum 
clarity and ease of accomplishment. 
The excessive squirming and super- 
fluous large muscle movements, the 
indecision, failure, enormous struggle 
and discouragement of the youngest 
pupils had disappeared at the time of 
the end test with the older pupils and 
had given place to v>i-derly workman- 
ship with ease of accomplishment in 
which superfluous movements had 
been reduced to a minimum, in which 
the child clearly showed in his total 
behavior his familiarity with tlie task, 
his success with it, and his delight in 
it. The difference between the chil- 
dren at the beginning and at the end 
of the learning period was so great as 
to constitute almost a complete trans- 
formation in attitude and capacity to 
achieve. The most frequent comment 
of the youngest children at the be- 
ginning of the experiment was “I 
can’t do it. It's too hard. I don’t 
know how. I've never done it;” of the 
older children "This is too easy— is this 
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all we have to do today?” The inde- asked whether they should do so, and 
cision of the younger children was as often as not converted a correct 
shown in their hesitancy in proceeding item into an incorrect one. Children 
with the task, in looking at the ex- were frequently puzzled by the lateral 


3 3 3 X Z 

4 + 4 s s ^ 

q- ^ f f ^ ? 

/ / _ , 1 



R S S S S 

Fia, 1. Illustrations or Typical Eruoiis Made dy Five Year Old Fuitls 

aminer for clues and suggestions, in direction of letters and numbers, and 
actual requests for information as to often asked, “Which way shall I make 
how the symbols should be con- it?” On receiving no help they com- 
structed. They very often made mented, “I’ll just make it any old 
erasures, asked permission to do so or way,” and in a great number of such 
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instances a reversal of the symbol was 
made. 

There was not only enormous im- 
provement in attitude but in the 
quality of workmanship, which can 
scarcely be indicated in a statistical 
report of the number of items correct. 
At the beginning of the experimental 
period many of the children’s copies of 


At the end of the learning period 
all was orderly and regular. In many 
cases the children’s copies w’cre fully 
equal in quality to the sample in the 
test paper. There was no time limit 
for the test and no cfTort was made to 
record the time reipiired i)y individual 
pupils or classes for the successful 
completion of the test, but general 


table 1 


Percentage of responses 


TEBT 

kumubr of 

CABEB 

CORRECT 

WnONQ 

rAHTLY 

RIGHT 

SlEVERS.Vl.fl 

1 UPfllDE 

DOWH 

OMITTED 

Kindergarten 4 

let 

21 

.236 

.323 

.076 

.058 

.028 

.277 

2nd 

21 

.56 

.166 

.022 

.081 

.01.3 

. 1.5,5 

3rd 

21 

.743 

.048 

.028 

.076 

.004 

.101 


Kindergarten 5 


Ist 

16 

.643 

.037 

,046 

.097 

.01 

2nd 

16 

.748 

.030 

.021 

.134 

.006 

3rd 

16 

.030 

.005 

.016 

.045 

.000 


Grade H 


1st 

2nd 

3rd 

20 

20 

1 20 

.804 

.875 

.907 

.028 

.031 

.002 

.025 

.012 

.002 

.064 

.015 

.011 

.oo;i 

.004 

.001 

.07 

1 .025 

,007 

Grade 1* 

1st 

21 

.899 

.007 

.01 

.056 

.001 

.024 

2nd 

21 

.006 

.014 

.007 

.055 

.003 

.014 

3rd 

18 

.997 

.001 

.001 

.001 

.000 

,000 


letters or numbers were extremely 
ridiculous, too large, too small, poorly 
proportioned, irregular, incomplete, or 
containing superfluous dots and 
dashes. Fig. 1 shows samples of 
typical errors made by five year old 
pupils. The material is not a facsimile 
reproduction of the pupils’ writing 
but was traced in ink from the pupils’ 
original work in crayon. 


observation of the younger and older 
children at work indicated very slow 
work at the beginning of the experi- 
ment and almost maximum speeil with 
the older pupils. 

Quantitative results 

Table 1 indicates the percentage of 
responses that were correct, wrong, 
right, reversed, upside down and omit- 



Hildreth: Number and Letter Construction 


7 


ted for all groups of children examined 
on the first, second and third tests. 
Fig. 2 shows in graphic form the per- 
centage correct for all groups on all 
tests. 

The results indicate continual and 
gradual rise from low to high per- 
centages of items correct and simul- 
taneously gradual decrease in items 
wrong, part right, upside down or 
omitted. Throughout the test, items 


complete mastery of the skills to be 
performed. This period coincided with 
the end of the second grade. The 
range of individual differences becomes 
smaller from the first to the third test 
indicating that perfect achievement in 
the task set is being attained. 

Differences were also apparent in the 
amount of gain in score of correct 
items, Gains were naturally largest 
between the first and second tests of 


Per cant 



Fig, 2. Pbbcentagis op Items Cohuect on Three Sctccebsivh Tests 


scored as part right or upside down 
constitute a negligible proportion of 
the total number of items. Except for 
the four and five year kindergarten 
groups on the first test the number 
of omissions is also negligible, 

Individual differences 

Wide individual differences in score 
were present in all groups in all tests 
except the third series. The range 
and central tendencies of items cor- 
rect for all groups is pz’esented in 
table 2. In the case of grade P ap- 
proximately all pupils made perfect 
scores with the result that individual 
differences practically disappeared. 
By the time this stage in the learning 
was reached practically all the pupils in 
the experimental groups had attained 


TABLE 2 



low- 

ME- 

DIAN 

HIOH- 

BBT 

First test 

Kindergarten 4 

1 

10 

39 

Kindergarten 6 

14 

42 

58 

Grade P 

24 

52 

61 

Grade P, . 

43 

56 

61 


Second teat 


Kindergarten 4 

5 

39 

51 

Kindergarten 5.. 

27 

45 

60 

Grade P 

36 

55 

61 

Grade P 

45 

57 1 

61 


Third test 


Kindergarten 4 

10 

48 

59 

Kindergarten 5 

43 

60 

61 

Grade P 

49 

61 

61 

Grade P 

60 

61 

61 
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the kindergarten group for most o£ 
the pupils of this group were in the 
beginning stages of learning, A tabu- 
lation of the gains for the 21 pupils of 
the kindergarten 4 group shows the 
following facts; 


Points gained— first and second test? 


LOWEST QMN 

MEDIAN QAIN 

maiiEST oAiN 

4 

21 

41 


Number and letter reversals 

The tendency to make reversals^ 
that is to invert the number or letter 
in a lateral direction, for example to 
make a “h" instead of a “d” was 
practically universal in the youngest 
groups of children. Instead of being 
a pathological sign as it is commonly 
supposed to be, it appears to be in 
younger pupils a definite stage in 
learning to make symbols correctly. 
The number of pupils in the present 
experiment who make one or more 
reversals on the first test is as follows : 


Kg. 4 

19 of 21 

Kg. 5 

14 of 16 

Grade Ih 

17 of 20 

Grade 1* 

16 of 21 


The actual percentage of reversals 
made by the four groups of pupils in 
the three successive tests is shown 
in table 1. As might be expected 
reversals are much more prevalent in 
the younger groups and on the first test 
than in older groups and later tests. 
The results for the third test of the 
series indicates that by the time the 
pupils of groups 1^ and P had reached 
the end of the second grade the tend- 
ency to make reversals had practically 


disappeared, although the tendency 
was quit(‘ prevalent at the lime of the 
first test, HTul was esfiecially so in the 
case of the four year pupils at the time 
of tVic first lest. Oliservat irm of these 
children at work gave umnistakablc 
evidence that the youngest e.hildren 
in the beginning singes of learning 
to make miinbers un<l letlers fre- 
quently have no clear notion of the 
direction in winch the h'tter or number 
should be turned. In many cases it 
appeared to Ijo purely a matter of 
chance whether a leiter was turned to 
the right or to the left , and hesit^allon 
and great indecision marked the per- 
formance until the final choice of 
direction was made. There was also 
equal confusion as to which letter or 
number should come to the right or to 
the left in writing letters or nuinher.s 
of two or more unifis. Allliougli no 
separate tal)ulation of data was made 
on this poini;, thi.s type of error ap- 
pears to be as common and frequent 
as the case of reversing .single letters or 
digits. In both the Kg. 4 and Kg. 5 
groups there was a slight rise in the 
per cent of reversals from tlic first test 
to the second test and at the same 
time fewer omissions of items. On 
the other hand, the third test indicates 
in these two groups a decrease in the 
number of reversals made. Tlic.se 
may be chance results due to the small 
number of cases involved, or they may 
actually be indicative of trends in 
learning. Younger children alway.s 
made more attempt, on second and 
third tests and it is reasonable to 
suppose that the increase in attempts 
would also result in an increase in 
different types of error. The children 
tended to make more reversals when 
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writing from memory than when eopy- 
ing, a result that was fully to be ex- 
pected. Perception is more accurate 
when one has a sample of the symbol 
before him than when the memory 
solely must be relied upon. The 
elimination of reversals appears to be 
effected in part by maturation of per- 
ceptual powers and increased experi- 
ence, familiarity, and by training in 
writing. In the group there was 
one child who still persisted in making 
reversals on the third test, and in the 
P group, seven children who made 
from one to five reversals on the third 
test. There are occasional reports in 
psychological literature of persons who 
so consistently write in the wrong 
direction that they are termed “mirror 
writers.” Of the pupils in the present 
experiment there were no individuals 
whose reversals were so consistent or 
so frequent as to constitute mirror 
writing. Of the reversals jnade there 
was not a high degree of consistency 
from one test to the next, nor in the 
children who made the reversals except 
in a very small number of cases. A 
child might make reversals on the 
first test and none nine months later 
on the second test, or he might reverse 
certain numbers or letters at the first 
test and reverse different ones at the 
time of the second test. As an illus- 
tration of the large amount of chance 
that enters into the child’s choice of 
direction one's child's case is revealing. 
He said to the examiner when attempt- 
ing to copy a figure three, “Please help 
me. Which way shall I turn it? I 
don't know — I’ll turn it any way.” 
The three was made reversed. 
Reversals are by no means the only 
type of wrong letter construction al- 


though they constitute one of the 
commonest types of errors in the early 
stages of learning, possibly because 
the type of error is an easy one to fall 
into. Occasionally children made 
letters upside down or at an angle. 
The percentage of upside down scores 
is indicated in table 1. Considering 
the possible number of ways in which 
an “s” can be made even though the 
actual form of the letter is essentially 
correct 

S 2 S cP ^ ^ 

we gain some conception of the mag- 
nitude of the child’s learning task in 
learning the right letter orientation. 
“S” and “n” are naturally the letters 
in which most difficulty occurs, and 
the errors seen most frequently on 
sign boards made by uneducated 
people, for in each case the bottom 
half of the letter is simply the reverse 
of the upper half. 

Since younger children make re- 
versals more frequently than older 
children and in the present experiment, 
at least, overcoming reversals was in 
large part due simply to gain in ex- 
perience with age, in maturity of per- 
ception due to inner maturation, it 
would appear that some amount of 
reversal in number and letter con- 
struction is to be expected in early 
stages of learning, that in some cases 
the difficulty will be overcome with- 
out unusual training a.s the child 
matures, and that a rather definite 
level of maturity must be reached 
before the child can be expected to 
eliminate the tendency of making 
reversals. What this level of maturity 
is I should hesitate to state with so 
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limited a number of pupils of better 
than average maturity to start with. 

A great deal has been written about 
the supposed interference with reading 
caused by a habit of making reversals. 
There is some slight evidence from the 
present data that ordinary instruction 
in reading and writing tends to correct 
a tendency toward reversals. This is 
naturally to be expected since reading 
and writing afford the child a chance to 
become more fully acquainted with the 
appearance of numbers and letters. 
There was also some indication that 
young pupils who had had least help 
from parents or teachers, who had been 
interested in making the symbols all 
by themselves showed the most tend- 
ency to make reversals. To such 
pupils the end result probably looked 
as satisfactory one way as another, 
and the child, since he learned noth- 
ing to the contrary, persisted in the 
habit. 

Whether or not the habit of making 
number or letter reversals is a bad sign 
or is to be taken seriously depends 
probably more upon the age, experi- 
ence and maturity of the child than 
upon any other factors. It is as these 
results indicate apparently a healthy 
and natural sign in the case of young 
bright children before school instruc- 
tion has begun. 

Handedness and reversals 

The relation of handedness to the 
tendency to make reversals has never- 
been completely established. Some 
authorities detect considerable rela- 
tionship, others can detect none. A 
number of extreme cases of mirror 
writers have been discovered who are 
at the same time decidedly left handed, 
but whether these cases are the excep- 


tion or the rule lia.s never been deter- 
mined. They may have come to the 
attention of research workers simply 
because the combined difliculties at- 
tracted unu.sual attention, or it may 
be that the two tendon cie.s have an 
inner relationship and in consc'quence 
appear together in the .same irnliviflual. 
Among thc.pupil.s of the present experi- 
ment the number of left handed chil- 
dren was too small to establish any 
rules or principles regarding the in- 
cidence of handedness and a tendency 
to make reversals. Such re.sults as 
were found will, however, be cited. 
The data are limited to the first test 
but include all groups of pupils. 
Handedness was determined by ob- 
servation of the children at work in 
using tools, pencils and in handling 
materials. Only tlio.se children were 
considered left-handed who invari.ably 
used the left hand in a wide variety of 
activities. Such a te.st is, of eounse, 
not a technical test of handedne.ss but 
it constitutes a practical test that is 
adequate for the present purpose. A 
comparison is here given between 
left-handed pupils and those who were 
not left handed in the percentage of 
reversals made on the first te.st. 



NUM- 

IIEH 

01' 

CAHEa 

LEin-- 

IIAND- 

ED 

TOTAL (iJUH'l’ 
OhUTTINO 
MiKl -II ANO- 
Er> j'Gi'n.s 

Kg. 4 

2 

.049 

,0.59 

Kg. 5 

2 

■ IS 1 

, 08.5 

Gr. L 

3 

0.'')4 1 

,0(m 

Gr. P 

3 

.08 

,0.51 


The difference.s are practically negli- 
gible hut consistent from group to 
group. The cases are too few in 
number to establish the fact as a gen- 
eral principle. There were in the 
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experiment individual cases of right- 
handed pupils who tended more 
strongly than any of the left-handed 
pupils to make numbers and letters 
backwards, but since there are so 
many more right-handed pupils than 
left-handed pupils the comparison is 
scarcely fair for the larger the num- 
ber of cases the greater the possibility 
for the appearance of exceptional cases 
of all kinds. 

Relation between reading and writing 

instruction and success in making 
numbers and letters 

Group 1' had received no formal 
school instruction in reading and writ- 
ing up to the time of the second test 
whereas group I'* had from the be- 
ginning of the year instruction in 
reading and toward the middle of the 
year some instruction in handwriting 
the amount of which was increased 
toward the end of the year. In group 
P an activity program was substituted 
for the usual reading and writing 
instruction. It is therefore interest- 
ing to compare the two groups on the 
basis of success with the test in view of 
the marked differences in their school 
training. 



' 1 

I’En CENT COHBECT 

OA-TEB 
HEAD- 
ING TEST 
(bcoueb 

AT END 
OF SEC- 
OND 

1 teat) 


Toflt 

ono 

1 

Teat, 

1 two 

i 

Test ' 
three 

i 

Group L 

.804 

,875 

.930 

5 

Group P 

.899 

1 

.906 

. 997 ' 

1 

41 


Rank correlation, reading and percep- 
tion testa, .548. 


The good showing of group on 
test two which was given just before 
instruction of these pupils in reading 


and writing was begun indicates that 
the school training factor had little 
effect on the specific skills required for 
success in the perception test. The 
groups did almost equally well in spite 
of marked advantage of one group over 
the other in training in reading and 
writing slcill. It may be assumed that 
the children’s natural curiosity to 
learn coupled with natural maturity 
in perception and motor control enab- 
led them to learn numbers and letters 
incidentally without formal instruc- 
tion. Practice effect from the test 
may to a small degree have con- 
stituted training, but the time interval 
of nine months between teats precluded 
the possibility of much training from 
that source. The pupils of these two 
experimental groups had previously 
been roughly equated for another ex- 
periment on the basis of mental 
maturity, chronological age and 
kindergarten experience. The read- 
ing scores of the two groups indicate a 
substantial difference between the 
achievement of the two groups, but 
the difference between the two sets of 
perception scores is les.g significant. 
The children of group P show a high 
degree of success in making numbers 
and letters in spite of no formal school 
instruction in reading or writing. The 
slight difference in median I.Q. of the 
two groups, 117 for group 1^ and 122 
for group P, may possibly account for 
all the difference found. The rank 
correlation of .548 indicates a fair 
amount of correlation between read- 
ing and perception scores. 

Writing from memory versus copijing 

For the numbers 2, 3, 4, 5, 6, 7, 8, 
and 9, and the letters B, R, D, E, C, M, 
G, K, N, P, S, H, an opportunity was 
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given the child both to write the 
letters and numbers from memory and 
to copy them from samples provided 
on the test paper. The superiority of 
success when copying over writing 
from memory is shown in these results 
for the two groups on the second test : 



1 PER 
CENT 

MBM- 

OEY 

1 run 

1 CENT 

1 COPY- 
]NQ 

Numbers 

Kg, 4 

.226 

.609 

Kg, 5 

.547 

.928 


Letters 

Kg, 4 

531 

.791 

.950 

Kg, 5 ; 

.551 


Letters are obviously more readily 
writen from memory than are numbers 
in the case of the Kg. 4 group. 

Sex differences 

The statement is frequently made 
that girls are more easy to instruct 
than boys in the early school years 
because of the fact that girls are more 
mature physiologically than boys at 
the age of five and six, more mature in 
muscular development, and conse- 
quently better able to do hand work 
skillfully and neatly. Since relatively 
fine motor coordination, ability to sit 
still and to pay attention are factors 
in successful achievement with the 
present tests we might expect the 
achievement of the girls to be higher 
than the achievement of the boys. 
The number of boys was practically 
identical with the number of girls in 
all but the five year group where there 
were six boys and ten girls. Pupils of 


groups P and V were treated as one 
group in studying sex differences in 
accomplishment, The results for boys 
and girls separately in terms of per 
cent correct arc as follows; 
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hKCONl) TEST 
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0 
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0 

>1 

0 

n 

n 

O 

o 
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,a 

u 

Kg. 4... 

n 

10 

,241 

,242 

11 

10 

,45.3 

.08 

Kg. 5... 

6 

10 

.538 

.706 

6 

10 

,663 

.734 

Gr. 1... 

20 

21 

,8.35 

.869 

20 

20 

.923 

.896 


Although there is consistently sliglit 
superiority of girls over boys the 
differences are too small to be con- 
sidered significant and the numlmr of 
cases is too small to admit of gen- 
eralization. 

Relation of success in the percepHon test 

to intelligence as measured by ike 
Bmet test 

The results so far indicate that suc- 
cess with the perception test is a func- 
tion of age. Correlation with intelli- 
gence or mental maturity is also a 
function of age and it is therefore 
logical to assume that there would be 
some correlation between intelligence 
test scores and perception test result.s. 
For the purpose of studying tlie 
relationship of the two .sets of diihi 
two groups of pupils were selected on 
the basis of Binct I.Q. and cl iron o- 
logical age. The age factor was keiit 
constant by matching pupils for age, 
The two groups of pupils selected hml 
I.Q.s above 125 or below 115 re- 
spectively, practically insuring a real 
difference between the two groups in 
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median I.Q. The resulting data are 
as follows; 
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The differences found, though con- 
sistently in favor of the brighter group 
are not large. One reasonable ex- 
planation is that the perception test 
does not involve high level tasks. 
Complete success with the test is well 
within the capacity of the older but 
duller pupils. It was necessary in 
matching the two groups in chrono- 
logical age to restrict the age range at 
the lower level because tliere were 
no mentally immature children in all 
the available data who were as young 
as the brightest pupils. This restric- 
tion in age necessarily limits the range 
of data. 

Co7isistency of errors on retest 

In order to determine the extent to 
which errors made on the first test 
were repeated on the second test the 
percentage of errors on the second test 
also made on the first test was com- 
puted. Results were obtained both 
for reversals and for all other types of 
errors combined. 



KO. 4 

KO. fi 

Reversals, 

pRT cilit 

77 

60 

1 per cent 

69 

68 

Others errors 



In general, two-thirds of the errors 
made the first time were repeated on 
the second test. 

Rdalive difficidtij of different letters or 
numbers 

The relative difficulty of different 
numbers and letters was determined 
by computing the degree of succes.s the 
Kg. 4 and Kg. 5 groups experienced 
in making the symbols. In the Kg. 5 
group most difficulty was experienced 
with numbers 5, 8, 2 and letters G, 
N, K, S. The easie.st numbers were 
3, 9, 7 and the easiest letters E, H, P, 
In the Kg. 5 group differences were 
neligible for no letters or numbers 
appeared to be easier or harder to 
construct than any others. 

SUMMARY AND CONCLUSIONS 

The results of a test of the ability 
of pupils in a four year kindergarten 
group, a five year kindergarten 
group and two first grade groups to 
make numbers and letters indicates 
gradual progress from a low to a high 
degree of success, for three repetitions 
of the test at nine month intervals. 
Types of responses scored include 
items correct, part right, reversed, 
upside down, items omitted and items 
wrong. Almost perfect scores were 
attained by the groups of pupils who 
had reached the end of the second 
grade at the time of the third test, 
indicating mastery of the skills in- 
volved in the test. Individual differ- 
ences were present in all groups and 
for all three tests, though the differ- 
ences were of a narrower range in the 
groups of older children at the time 
of the last test because of the fact 
that maximum achievement was prac- 
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tically reached by these pupils, The 
type of error termed a reversal, that 
is, the lateral inversion of a letter or 
number, appeared to be practically 
universal in the younger groups of 
pupils. These errors we gradually 
eliminated as results from the third 
test in the eerlea indicate. There was 
apparently no relation between 
handedness and the tendency to make 
reversals in the small number of cases 
for whom data are available. There 
was only moderate correlation be- 
tween reading test score and experi- 
mental test score and the experimental 
test score of pupils who had no reading 
or writing instruction up to the time 
of the second test was practically as 
high as that of pupils who had had 
reading or writing instruction, sug- 
gesting the independence of success 
with the test and reading instruction. 
Writing numbers and letters from 
memory proved to be a more difficult 
task for little children than making a 
copy of material given them. Sex 
differences were so slight as to be 
practically negligible, yet they were 
almost consistently in favor of the 
girls. Two groups of pupils matched 
for age but differing significantly in 
mental maturity differed in success 
with the experimental testa by small 
per cents and these differences were 
consistently in favor of the brighter 
group. A large amount of relation- 
ship is not to be expected since the 
material of the experimental test is of 
a comparatively low order of difficulty 
and perfect achievement ig well within 
the capacities of the older and duller 
pupils. Comparing the errors made 


on a retest with errons made on the 
initial test, tlm amount of duplication 
of error on the second test is on 
the average :d)out two-thirds the 
amount of e.rror on the initial test. 
There was sonui evid(‘ueo from a 
tabulation of corrtict re,s])0]iscs for 
separate symbols, that certain letters 
and numbers are hardw' to make than 
others. 

Implications for education; Large 
amoiinhs of error arc to be anticipated 
in the acquisition of skill in making 
number.s and letters on the part of 
young children. Individual differences 
are univcr.sal and should be detected 
a.s early as po.s.siblc. Since reversal.s 
are practically universal in early stages 
of learning, they may be comsidered as 
rather logical errors in the learning 
progress of young hriglrt cliildvcn. 
One need scarcely antieipato tljat 
young bright left handed children are 
any more likely than right handed 
children to make reversals, Factors 
more important than handedness or 
school instruction appear to be in- 
formal opportunity to learn and inner 
maturation in perceptive and motor 
abilities. Knowledge such as that 
gained from the teats used for the 
present experiment should be available 
when formal instruction in hand- 
writing is begun bo that slower and 
faster learners may be given instruc- 
tion appropriate for their needs , Prac- 
tice can then be directed toward over- 
coming the specific errors the piiiul 
consistently makes and can be placed 
on numbers and letters that experi- 
ence shows arc most difficult for 
pupils to niake. 



Theories and Measurement of Attitudes* 


Mandel Sherman 


S tudies of attitudes have been 
so nuinerous in the past ten 
years that the review of every 
article published in this field is hardly 
profitable because of the many repeti- 
tions and generalizations. As far as 
possible only those publications deal- 
ing with theories and experimental 
methods of measuring attitudes are 
reviewed. And because many writers 
have published the results of experi- 
ments both with adults and children 
some of the work on adults is also in- 
cluded, The publications cited are 
selected as being representative of the 
various students in this field. Addi- 
tional references are given, part of 
which represent less definite studies 
and part of which repeat the state- 
ments of the authors cited. 

Definitions in use by writers on the 
sulDject of attitudes have involved 
extensive controversy because nearly 
every experimenter has set up his own 
definition. An attempt to develop a 
concise definition of the term from the 
sociological standpoint was made by 
the Committee on Education for 
Citizenship, as quoted by Voelker (42) : 

"an attitude ia properly settled behavior, a 
settled manner of acting becimae of habitual 


* With the assistance of Maurine Mulli- 
ner. Studies in progress on attitudes 
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University of Chicago. 


feeling or opinion. Three factors or aspects 
are here present, (I) an habitual mode of 
thinking, (II) a settled interest; (III) a 
settled mode of acting as growing out of 
habitual feeling or thinking. These three 
aspects give rise to three types of attitudes, 
according as one or the other element is 
emphasized: (I) a 'point of view’ (apper- 
ceptive attitude); (II) an 'interest’; (III) 
an action attitude." 

Faria (15) challenged the school of 
behaviorism for its attempt to limit 
behavior to observable movements, 
saying, 

"The attitude is in part the residual effect 
of the act, but it remains as a predisposition 
to certain forms of subsequent activity. 
The motive or intention is an integral part 
of the act, and no estimate of the quality of 
the act can be made without considering the 

inner experience Attitudes exist as 

tendencies to act; they are subjective, and 
therefore difficult to investigate; but many 
invisible objects can be studied, and a great 
many competent men are now engaged in 
research with every promise of notable 
success.’’ 

Other writers have used some such 
definition as "a set of mind which 
determines ones response to particular 
situations.” To those who are accus- 
tomed to think of “mind-set” in 
philosophical terms this definition is 
quite acceptable because of its brevity 
and apparent familiarity. But for 
those who are accustomed to think of 
psychological phenomena in more 
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scientific terms this definition is alto- 
gether too vague and philosophical. 

To many the term “mind-set” implies 
that the individual will react in a 
definite way under most conditions 
according to the attitudes he has de- 
veloped. But most people realize that/ 
the behavior of an individual is en- 
tirely too variable, due perhap.s to tlie 
variability of environment, to be meas- 
ured in terms of attitudes, at best only 
a philosophical concept. 

The definition of Chave (10) that an 
attitude is a complex of fceling.s, de- 
sires, fears, convictions, prejudices or 
other tendencies that have given a 
set or readiness to act to a pcr.soii 
because of varied experiences, ai)pear.s 
to be more concise and acceptable 
than most definitions used by socio- 
logists until the statement is closely 
analyzed. For again, the term "set” 
ia employed and the definition ends 
weakly with “because of varied ex- 
periences.” The questions readily 
arise, What experiences? How do 
experiences develop attitudes? What 
are tendencies? When do tendencies 
materialize in behavior? Perhaps one 
should not be too critical because 
precise definitions of subject matter 
are extremely difficult to construct 
even in the exact sciences. The defini- 
tion used by the group at Colgate 
University (3) is that an attitude ia a 
general emotional and intellectual pre- 
disposition to act in a positive or 
negative direction aa a result of per- 
sonal experience and inborn tend- 
encies. One wonders whether the 
authors have not attempted to be all- 
inclusive by trying to please everyone 
with the phrase “personal experience 
and inborn tendencies.” Each writer 


in this. fi(‘ld ban .«t rugL!:li'il with the 
term, liolicving fli.'if only after defining 
tliG term is In- .'dile to go rm with his 
c.vperiifienis. 

Paris (Ifi), after ilira'ii>-inu: IlKMiuib- 
hling that is curreni iiIkhiI the defini- 
tion of the word, say;-, '‘Ihit whether 
we .‘^pe.'ik of alliuides, of Imhils, or 
Iciideneio.s, or of di.'-jat.'-iiions is no 
great matter. In fuel it is lUteiiy 
irrelevant if .so be that arc e.'in'ful 
to knoAV just wlint we a.r(J lalldiig 
about, ” However, later in the same 
article Pari-s fpioles Dewey (12 ) on the 
nature of an attitude, “an acquired 
prcdis]:)o,Ki(ion to ^vay.s or mode.s of 
re.sjionse, not to iiarlicular aels oxeiqit 
as und(U’ special conditions, llie.se ex- 
press a way of hcdiavinu. ' I bis (uio- 
tation by Pari.s cord.'iiriiiig (he fihr.'ise, 
“acquired jiredispositiou” is inlerest- 
ing when we refer to an .artiele written 
by him in 1021 (M) in ^vlli^:l^ lie 
divides attitudes into .several cate- 
gories, the fir.st of whiidi i.s the two 
groups of hereditary and :ic(|uired alti- 
tudes, In liis recent writing (10) 
much emphasis is placed by Jdiri.s on 
the fact that attitude.s are not act.s, 
they arc predisposition, s, and Lherein 
lies one of the main problems in their 
study, “ , . . .in .strict pVirase, an 
attitude, however real, must always be 
inferential.” In the same volume 
Bernard (4) states that, “An altitude 
is an incompleted or .siisiiended or 
inhibited act.” 

It ia evident (hat unliiuiled time can 
be spent in li.sting tlie various defiiii- 
tions of the term attitude and the 
inconsistencies and differences in (he 
statements of variou.s workers. It is 
just possible that because attitudes 
have been studied in an experimental 
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way for only the past few years that 
the workers have not yet reached the 
stage at which they are more con- 
cerned with the experiments than with 
definitions of the term. We know, 
for example, that a large number of 
excellent atiulies have l)een made on 
intelligence but w(3 still can bo in- 
volved in controversies regarding its 
definition. 

THEORIES OP THE ME.VSTJIIEMENT OP 
ATTITUDES 

Although attempts in objectifying 
studies of attitudes have been made 
only in the past twenty or twenty-five 
years, the subject of character, which 
is closely allied with attitudes, has 
been studied for more than two thou- 
sand years. Records sliow tliat one of 
the earliest character analysts, a so- 
called employment consultant, Theo- 
phrastus of hlrcsos, lived between 372 
and 288 B. C. Between that period 
and the inodcru period of psychology 
sporadic attempt.s have been made at 
the explanation of liurnan behavior in 
terms of character development. The 
term attitude has been used indis- 
criminately in the past (as well as at 
present), for the most part in the 
attempt to explain the intangible and 
intricate responses of man. 

The modern theories about attitudes 
and their measurement are confined in 
this rcvic^v to tlus work which has been 
done since 1920. In the past two or 
three years the subject sceins to have 
become more confused because of the 
variety of workers entering this field — ■ 
from political economists to psychol- 
ogists and psychiatrists, 

In 1920 Rugg (34) incorporated his 
positive theories of the measurement of 


attitudes in a rating scale using 
the man-to -man-comparison method. 
However, at this time others were not 
as convinced as Rugg of the validity 
and feasibility of measuring attitudes. 
In the following year Rugg (35) pub- 
lished his definite theory that the rat- 
ing of human character is practical 
if it is done under the following condi- 
tions: “First; If each final rating 
given a person is the average of three 
independent ratings, each one made on a 
scale as objectified as the man-to-man- 
comparison type of scale. Second; 
If the scales on which the ratings are 
made are comparable and equivalent, 
having been made in conferences under 
the instruction of one skilled in rating 
scale work. Third: If the three 
raters are so thoroughly acquainted 
with the person rated that they are 
competent to rate.” In a publication 
the same year the Allports (1) seemed 
to agree with Rugg when they stated 
that, “A well controlled process of 
rating individuals by associates is 
probably an adequte means of ob- 
taining an objective notion of a group 
of personalities with which the results 
of tests devised for this sort of meas- 
urement may be correlated,” The 
phrase “objective notion” is indicative 
of the lack of confindence at that 
time. They stated that their work 
was “Lo be regarded as merely the 
beginning of the investigation of per- 
sonality.” Later Allport (2) stated 
tliat ranking was a more objective 
method than rating. 

Rugg (35) gave much credit to the 
work of Elliott who made one of the 
first suggestions for a rating scale in 
1910. Rugg was one of a group of 
trained school officials who tested this 
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Bcale but obtained no significant cor- 
relations. The value of Elliott’s work 
was in stimulating the development of 
rating scales. The Elliott Scale as 
well as the Boyce Scale was soon dis- 
carded and the first real progress in 
this field was made by a class at the 
Carnegie Institute of Technology 
in 1917 in the development of the 
man-to-man-comparison scale. This 
scale was utilized by Rugg in con- 
structing his rating scale in 1920, 
W. I. Thomas is also credited with 
stimulating an interest in the study of 
attitudes. 

From this time on many studies were 
undertaken using both the self-rating 
scales and the rating by teachers, 
parents and friends. Some workers 
found a high degree of discrepancy 
between self-rating and rating by 
others. Knight and Franzen (28) 
pointed out that in self-rating it is 
the tendency of the subject to over- 
rate himself. Hughes (24) criticised 
the rating schemes then in existence 
and stated that the first require- 
ment for the validity of a rating 
scheme is met only in the degree to 
which the rating situations are similar 
to normal life situations. He was 
also one of the first to show that a 
rating scheme is valid only when the 
individual is “himself” at the time of 
rating. He stated that the validity 
of a rating can be checked when there 
is agreement between the actual reac- 
tions of the individual and the results 
of the rating. This is precisely the 
difiiculty which confronts many work- 
ers at present. Many theoretical traits 
are constructed on which the examinee 
is to be rated or rates himself with 
little relationship between his actual 
experiences and the questions asked. 


And few, if any, sfudies have been 
attempted to correlate tlie, results of 
the rating with the actual behavior of 
the individual. iHonie Htudents have 
pointed out that the difficulty of check- 
ing on the rating is too great and would 
require too much time. 

In her compreheriKive review and 
summary McDonough (29), in 1929, 
stated that the method.s of studying 
character arc as yet in the experi- 
mental stage and far from perfect. 
Watson (44) in 1925 pointed out that 
although the attitude of fair-minded- 
ness could be raen.sured there are many 
difficulties in accepting attitude meas- 
urement as valid. He appeared to be 
somewhat in doubt about tlie meaning 
of the results of his test. In many re- 
spects Weinland (46) was of the same 
opinion when he .stated, 

"In mefisuring iittitucle.s however two difTcr- 
encea from the intelligenoi! touting program 
will have to he noted. Fir.nt, ninoo it oom- 
plicatea matters exceedingly to de.Hignate 
right attitudea and wrong attitudes while, it 
may be perfectly po-a-siblc to rnoiiHuro differ- 
ent attitudes, the norm-s will not behiiHcd on 
the number that answer right or wrong. 
The norm will l)c merely the average re- 
sponse to a given situation One 

choice will, of course, not evince nn atti- 
tude, but fifty choices or one hundred may, 
particularly when the choices of diflcrcnt 
people are contrasted according to some 
principle, such ns sox, group uniformity, 
and so on. And w'hcn the situations to 
which choices nre asked have been experi- 
mentally selected for their diagiio.stic. value 
definite results can he ol)tivincd, And 
second, .... tlie norms shouhl jn'ol)al)ly 
be established for difTerent grouiis .such as 
college students, doctors, lawyers, sales- 
men, and HO on, rather than for difTerent 
age levels or ability levels." 

Not until very recently haa ai posi- 
tive feeling regarding the feasibility of 
measuring attitudes seemed to per- 
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meate the literature. Nevertheless, 
those who believe that we have finally 
reached a stage of precision in measur- 
ing attitude are entirely too optimistic 
in view of the results of experimental 
studies. Olson and Jones (32) seem 
to have been too optimistic when they 
stated that, "Attitudes can no longer 
be considered to be unmeasurable. 
The work of Thurston, Watson, 
Chave, Droba, Hart, Jones, and others 
have indicated that it is feasible to 
measure attitudes reliably in cases 
where the subjects are sufficiently 
cooperative to answer truthfully 
various questions which are put to 
them.” First, there is no reason to 
believe that attitudes have been meas- 
ured reliability as yet. And second, 
when these authors state that atti- 
tudes can be measured in cases where 
the subjects are sufficiently coopera- 
tive to answer truthfully, the question 
naturally arises whether the measure- 
ment of attitudes does not include the 
method of making the subject respond 
cooperatively and truthfully. Indeed, 
the problem of the subjects’ coopera- 
tion and truthfulness has complicated 
the entire field of psychiatry whether 
in studies of attitudes, emotions or 
personality. If we are sure the sub- 
ject is cooperative and truthful we 
hardly need the many intricate tests 
in existence at present. 

It is evident that sufficient experi- 
mental studies have not been made 
and that many investigators are still 
concerned with controversies regarding 
the definitions and theories of the 
measurement of attitudes. There is 
also great discrepancy in the use of 
the term "objective.” Some writers 
believe that if their tests can be 
repeated on the same subject with 


similar results that their method is 
highly objective. Others point out 
that a so-called objective test may be 
highly subjective on both the initial 
examination and on its repetition. 

METHODS AND RESULTS 

In 1924 Starbuck (38) sent out a 
questionnaire in an attempt to learn 
the prevailing interest in the study of 
character and personality and the cur- 
rent theories. From the replies he 
received and the bibliographies on the 
subject, he stated, 

"it appears that there are at least one 
hundred and fifty professional psychologists 
and other educators working at the problem 
by methods that approach scientific refine- 
ment. The prevailing attitude is clearly 
one of confidence that we shall be able to 
analyze out the elements of character, 
define its types, and discover the limits 
within which it is possible to cultivate it. 
Only four persons among my respondents 
expressed doubts concerning the present 
and future of character tests and measure- 
ments.” 

He also stated that the following 
methods of approach were being used : 

"Direct observation of individual cases. 
Psycho-analysis, Association tests. Ge- 
netic and developmental studies. Self- 
analysis and flelf-measurement. Other rat- 
ing by scale. Objective methods. Refer- 
ence-judgments. Expressional reactions, 
other than judgmental. Experimental 
methods. A study of character types by 
all methods hitherto described.” 

The description of the different 
methods in use in the measurement of 
attitudes is difficult because in many 
cases there is no clear-cut separation 
of the technics employed. The meth- 
ods can be divided in a rather loose 
and descriptive way into ; rating scales, 
questionnaires and tests, and me- 
chanically-objective measurements. 
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Three types of rating hcuIos ge'n- 
erally have been employed: 
rating, rating by others, and ranking. 
Self -rating : 

1. The aubiect makes an absohite. 
judgment of the presence or absence 
of the given traits in himself. 

2. The subject checks the. point on 
a numerically arranged scale which he 
believes represents the degree in wdiicli 
the trait is present in himself. 

3. In the use of paired adjectives, 
one desirable, the other undesirable, 
the subject checks the one which he 
believes applies to himself. 

4. In the man-to-man-cornparison, 
the subject compares himself with the 
“scale men” (previously selected by 
the experimenter). 

Rating by others necessarily in- 
volves those who know the subject, or 
subjects, well, including tcacher.s, 
parents, friends, and acquaintances, 
and follows the same scheme ns in the 
self-rating method. 

Ranking may be done either by the 
examinee or by others: 

1. In self -ranking the examinee 
shifts any given number of words and 
phrases written on separate slips of 
paper into the order of merit he 
believes they represent in the living of 
Hfe. 

2. In ranking by others, the observ- 
ers ranlc the persona by arranging 
them on a sliding scale from the highest 
to the lowest according to the degree 
in which they possess the given traits. 
Many workers have considered this 
method more objective than the rating 
scales previously described. 

The most commonly used method of 
measuring attitudes has been by ques- 
tionnaires and tests, which involve the 


aii.'^woring of ([uoHlirins, oiilier orally 
or in wrifiiR'. \>y the foibj'‘et himself or 
\)y mher.-i abmit ihe sulqeet. The 

replies are analyj'.ed for their diag- 
nostic value. Idle generally used 
forms of rpif'.'^iionn.'iires involve: 

1. (, ’vossing out of v.-iirds vrhich are 
disfa.sleful cir v.diieh .are fainsidercd 
irrelevant. 

2. Word nssfieiat ion. I |>on hear- 
ing the aiimnlu.s word tlu' s\ibject 
inmu'fliately respond.^ with the first 
rvord wliieli oecur.s to liini, 

3. Herie.s of (|ii(*stions to lie aii- 
s\v('rf'd : 

a. liy yes or no, or 1 rue or false. 
Some invest igator.s hiu'o carried this 
method further tiy requiring the .sub- 
ject to go hack o\a‘r tlm ([iie.slion.s 
after having answered them all by 
either ye.^* tir no, or true or f.alse., and 
to underline the an.^^wer.s to the. ten 
question.s on which he feel.s .strongly, 
then perhap.s to tloulde nnihudine the 
five on whieli he feids nio.st Hirongly of 
all. 

h, By wndtten answers wdiich may 
involve only liricf rejilies lait may 
also involve lengthy one.s eoncerning 
perhap.s the .solution of social ju’oIj- 
Icms, etc. 

4. Series of situations are de.serihed 
involving choice, following each one 
of which are tliree or more .solul ions or 
re.sponses from whitdi I lie suliject 
selects the one he wanild ns(', 

5. Statements of fact am given, 
each followeil by .se.vi'r.'d conclusion.s. 
The subject is to cheek only tho.se 
conclusions which are estalilished l:iy 
the facts given in the statement itself. 

Many so-called tests are similar to 
forms described under questionnaires, 
but the following methods distinguish 
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them as tests rather than question- 
naires : 

1. Series of pictures to which the 
emotional responses of the subject are 
recorded. 

2. Series of photographs or pictures 
for the subject to identify. 

3. Series of problems to be solved, 
either mathematical or pictorial com- 
pletion. 

The phrase “meehanically-objec- 
tive’' has been used to identify the 
third group in the classification of 
methods in order to distinguish it 
from the many other so-called objec- 
tive measures which utilize voluntary 
responses from the individual as the 
basis of measurement. In this group 
the involuntary responses are meas- 
ured. A description of the method is 
given subsequently. 

A study on self-rating was published 
by Washburn and Stepanova (43) 
based on the earlier work of Holling- 
worth (23) whose study revealed a 
tendency of college students to over- 
rate themselves on desirable traits. 
These two investigators made what 
they considered two improvements in 
Hollingworth’s method. First, instead 
of comparing the members of a group 
among each other and arranging them 
in order of merit, thus using a relative 
standard, their observers made ab- 
solute judgments of the presence or 
absence of certain traits: and second, 
they used a set of traits in which the 
factor of complimentariness or un- 
complimentarinesa was reduced to a 
minimum. The investigators suggest 
two important influences as affecting 
the relation between judgments of self 
and judgments of others on oneself. 
The first relates to whether the trait 


judged is one that is habitually re- 
pressed in society. People do not 
give free social expression to such 
traits but may be aware of them in 
themselves, so therefore rate them- 
selves higher on them than do their 
friends. Second, traits which are 
socially desirable refer to an ideal 
standard which will be higher in pro- 
portion as a person’s performance 
judged by others is more excellent. 
In other words, a really careful, in- 
dustrious, orderly and punctual 
person is not satisfied with his own 
performance. Hence they interpreted 
their results as showing a tendency 
for a person to under-estimate his own 
possession of desirable traits when his 
own judgments are compared with 
those of his companions on himself. 
These results are at variance with the 
results of other studies which showed 
that individuals tend to over-rate 
themselves on desirable characteristics. 

The study of Hurlock (25) showed 
a tendency for children to over-rate 
themselves on desirable personality 
traits. Of 12,690 responses made by 
the 423 children, only 763, or 6 per 
cent, related to socially undesirable 
character traits. 

In general, the results have shown 
that rating by others is a more satis- 
factory method than self-rating. 
Moore and Gilliland (31) used the 
ratings of teachers and of close ac- 
quaintances on students’ aggressive- 
ness as the method of selecting the two 
groups used as subjects in their test 
of aggressiveness study. After using 
the method of rating by others in a 
study, the following conclusions were 
reached by Cleeton and Knight (11): 
“1. The ratings of close associates are 
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reliable. 2. The ratings of seventy 
casual observers are reliable. . . .4, 
The correlation between ratings of 
close associates and causal observers 
is slightly better than chance.” Miiy 
and Hartshorne (30), who have done 
extensive work in the measurement (jf 
character traits, have used this method 
of having teachers rate the children, 
and the pupils rate each other, in 
combination with other devices. 

The most commonly used method of 
measuring attitudes, as mentioned 
previously, is that of tests and ques- 
tionnaires. The popularity of this 
form of investigation is aptly described 
by Faria (16): 

"The early reaction to the doctrine of atti- 
tudes obscured this fact (that attitudes, 
however real, must always be inferential) 
by assuming that attitudes are imraediutcly 
revealed in the opinions and statement 
which are easily obtained by direct ap- 
proach. And this inaugurated a question- 
naire era of research on attitudes. Subjects 
checked off prepared statements, or filled 
in dotted lines, or responded to interview- 
ers, the statement recorded being assumed 
to have immediate and unequivocal relation 
to the attitudes." 

Droba (13) criticized the careless 
and unscientific preparation and 
organization of the majority of ques- 
tionnaires. He objected to the method 
of using several forms of statements in 
the same test. He divided the types 
of statements in general use into three 
categories: the impersonal form, the 
personal form and the question form. 
He believes that the question form 
does not represent the opinion as well 
as the non-question form for the 
weight of the opinion lies in the 
response rather than in the question, 
while in the non-question form, the 


stiitpincnt rather than the .answer, ig 
th(.‘ npinitvn. 

Thur.stnne (40) and Chave (10) 
utti'iiqited to oljjcctify ineaBurement 
.scales. 'Fln-fuigh I lie. application of 
.sl.at islic.al nicthnfl.^ in the ni;il:e-up of 
the tests and (piesl immaires they 
have attempifal tn eliniin.ate .some of 
the weaknes.^es nf attitude inea.sure- 
meiit. The statistical wiirk ha.s con- 
fu.?cd many about the problem of 
attitudes. While it is admitted that 
statistical technic.s enalde the ex- 
aminer to scale tlie an.swt'rs accurately, 
such work h.as proven very little 
about the validity of measuring atti- 
tudes. For tlie real (iue.stion involved 
is whether the nasponses actually in- 
dic.ate a dispo.sition to act in a given 
way rather than whetljer tlie answer.? 
can be .scaled. 'Fhe work of many in 
this field has .shown that opinions are 
often obtained ivhich are interpreted 
as steadfast attitucle.s but which 
actually have little or relatively little 
to do with the personality pattern of 
the individual. The .stati.stical flare 
in scaling replies iniiat be considered 
as a statistical technic and not as a 
method of measuring or validating 
attitudes. A somewhat analogous 
situation exists in the .social intelli- 
gence tests where a given measure may 
be reliable .statistically, but does not 
prove that social intelligence i.s being 
measured. It has Ijcen shown that 
most of the social intelligence tc.sts arc 
merely modified intelligence tests. 

Many other forms of que.stionnaireg 
and tests have been developed to meas- 
ure given attitudes. Flart (21) pub- 
lished a study from the University of 
Iowa for which he developed an in- 
strument for measuring the socializa- 
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tion of various groups of individuals 
by using tests containing words, 
phrases, and sentences to provoke 
contrasted sorts of reactions in persons 
having contrasted social attitudes and 
interests. Shuttleworth (37) adapted 
a form of the Hart test and used it to 
study attitudes toward money and 
wealth. Another well-constructed test 
was that of Watson (44) with which 
he measured fair-mindedness as con- 
trasted with prejudice or bias upon 
certain religious and economic issues. 
A test was constructed by Travis (41) 
to diagnose character or personality 
through the use of fifty psychological 
and psychoanalytic terms selected as 
representing a number of mental-sets 
and personal attitudes. Symonds 
(39) arranged a questionnaire of one- 
hundred questions to study social atti- 
tudes as criteria of educational trends 
and a test of the objectivity of 
education. 

Hartshorne and May (22) have used 
tests and questionnaires quite ex- 
tensively in their work. One of their 
early publications was a report on their 
study of children’s knowledge of right 
and wrong in which they utilized three 
tests. They used statistical methods 
in evaluating their results. Furfey’s 
(18) objective test for measuring de- 
velopmental age had a reliability of 
.76. It consisted of four parts con- 
cerned with play interests, reading in- 
terests, and attitudes to various ideals; 
and was validated against age and a 
rating scale. Other studies along this 
same line were done by Jones (26) (27) 
in the field of character guidance. 
He attempted to construct his teat 
objectively and evaluated the results 
statistically. Weinland (46) attempted 


to develop an objective method of 
measurement of attitudes through the 
use of plus and minus signs in agreeing 
or disagreeing with fifty selected prov- 
erbs, Other representative investi- 
gators who have used the test and 
questionnaire method in their studies 
are: Filter (17), Ream (33), Burtt 
(7), Gates (19), Bird (5), Charters 
(9), Chambers {8), Gilliland and Burke 
(20), Wrenn (47). Weber (45), Shales 
(36), Bowden (6). 

The phrase “mechanically-objec- 
tive” is applied to the study of Olson 
and Jones (32), and because of the 
experimental nature of this work a 
brief summary of the method and 
conclusions are given. 

A series of words and sentences 
bearing upon four controversial issues, 
religion, race, social relations, and 
economics and politics, was arranged 
for college students with a view to 
stimulating responses which would 
reveal emotionally toned attitudes to- 
ward these issues. The method used 
was an adaptation and extension of 
the Audrucksmethode employed by 
Luria in his investigation of criminals 
in Russia. The method consists of 
recording on a kymograph record the 
tremors and other responses of both 
hands preceding and accompanying 
the verbal responses to each of a series 
of words and sentences, which were 
called to the subjects in rapid-fire 
manner by the experimenter. The 
subjects were directed to give a verbal 
response to each word and sentence as 
promptly as possible and simultane- 
ously to press down firmly with their 
fingers upon two rubber discs. The 
fingers were resting on these discs at 
all times, and therefore it was possible 
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to study the hand responspa just pre- 
liminary to the main responses. These 
preliminary responses were .supposedly 
significant. They appeared to record 
cither amounts of tension prior to the 
main responses, or else the beginnings 
of responses which the subject en- 
deavored to inhibit. Measurements 
were made of the height.s of these pre- 
liminary runs on the kymograph 
records. A statistically reliable dilTtcr- 
ence was obtained between the pre- 
liminary responses to the experimentrd 
(or controversial) and the control 
words and sentences. 

Only small agreement was found 
between the test results and the judg- 
ments of fellow-students in ranking 
the subjects from the highest to the 
lowest as to the strength of their 
emotionally toned attitudes. It was 
the investigators’ belief that while this 
low correlation was due in part to the 
errors of measurement in the test, it 
was also due in part to the unreliability 
of ratings. 

It may be interesting to compare 
this work with the early study of 
Moore and Gilliland (31) on two con- 
flicting points. One of the tests used 
by Moore and Gilliland was a word 
association test. In the first set-up 
of their apparatus a lip key as a re- 
cording device in circuit with a chrono- 
scope was used. But the experiment- 
ers considered this unsatisfactory on 
account of the frequency with which 
the subjects tended to make lip move- 
ments, or even began to vocalize, 
before they were ready with the final 
response. These preliminary move- 
ments were considered as spoiling the 
record, and this method was dis- 
carded. As we have seen, Olson and 


cfiTi^idcrf'd iVu-Ht' preUminary 
responses as .‘^ignificiiiit and they form 
the irnpiirtant data of (heir study. 
The .‘’■ecoml contlieting poiid, was the 
or.'d pri'S'f’nt.ation of tlu' stimulus 
words. Alooro and Gilliland con- 
sidered the oral {iresentaf ion of the 
stimuln.s wiirds unHatisffictory ()(*cau.«e 
of tiie possilulit y of slight mi.suudcr- 
RtandingH, and th(‘ slight variations in 
einotioiial suggest ion on t he part of the 
experimenter. 'rhey therefore de- 
veloped an apiiaratus like n motion 
picture screen on ^Ylncl^ the experi- 
menter caused tlie words to appear at 
the desired intervals l>y mean.s of a 
hand control. Olson and Jones, on 
the other hand, did not consider any 
variations in the voice or technic of 
the cxperinientcT suflieiently impor- 
tant to substitute a more oljjective 
method for the oral in-esentation. 

Prom the represcmlntivo theories 
and rnc!ih()d.s cited in this review it is 
evident that relatively little progress 
has been made in the study of atti- 
tudes. One of the main difiieAiltics has 
been in the as.sumpti(jn of tlic experi- 
menters that the rcplii^.s of the subjects 
indicated their true tendency to act 
in a given way. Tho.se wlio criticize 
the' present-day method of studying 
attitude.? point out that what the ex- 
aminer obtain.? is an oj)inion which in 
many ca.sc.s j.s not tin; trin; oi)iiuon 
of the 8ul.)je,ct, I'kirthermore, the 
opinion of an individual oft(m lias 
relatively little, relationship to Ids true 
attitude. And the riiiestion.s or situa- 
tions of the test may have liUle rela- 
tionship to the actual experiences of 
the subjects. Few experimenters have 
taken into account the inhibitions that 
a person has in admitting hia true 
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attitudes even to himself. This the 
psychoanalysts have pointed out in 
their studies of the distortion mechan- 
ism of dreams and phantasies. 

From the literature it appears that 
the most reliable methods of studying 


attitudes thus far developed are those 
which take into account the possible 
inhibitions and distortions of the in- 
dividual and in which the question or 
situation approximates the previous 
experiences. 
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The Food Consumption of Nursery School 

Children* 

Mary S. Rose, Elda Robb and Gertrude M. Borgeson 


I T IS now over five years since the 
Child Development Institute of 
Teachers College organized its 
nursery school and initiated its nutri- 
tion service. During this time a con- 
sistent effort has been made to apply 
in the daily feeding of the children all 
that the modern science of nuti’ition 
has discovered regarding the best con- 
ditions for optimum health and normal 
growth. A nutritionist trained in 
nutrition, in child development and in 
education has not only been in charge 
of food preparation and service, but 
has been in daily contact with the 
mother or some other responsible 
guardian of each child in order to see 
that there was the best possible articu- 
lation between the home and the 
school, and has maintained close con- 
nections with the pediatrician, the 
nurse and the nursery school teachers. 
In the nursery school the child^s 
eating is very intimately bound up 
with the whole educational procedure. 
He enters at the age of eighteen 
months, perhaps. Fie is growing fast 
and must be fed in such a way as to 
promote development and avoid the 
evils of fatigue, indigestion, or mal- 
nutrition. Moreover, eating habits 

* From the Child Development Institute 
and the Nutrition Laboratory of Teachers 
College, ColumbiaUniveraity, 


must be fostered which shall be de- 
sirable not only from psychological 
and social view points, but shall serve 
to lay the foundation for vigorous 
health in adult life as well as in the 
immediately succeeding years. 

Articulation of the school program 
with the home program is necessary 
in order that the total food needs for 
the day shall be met every day. The 
meals must fulfill nutritive require- 
ments, and must also be prepared and 
served in ways easy for little children 
to eat and digest, and in ways that 
foster desirable attitudes towards foods 
essential for healthy growth. 

The nutritionist was always at hand 
when the children arrived in the 
morning, to learn about the child's 
breakfast and anything with regard 
to the time spent at home which might 
bear on the food situation. She gen- 
erally saw the mother, too, upon her 
return for the child at the close of the 
school session, and took this oppor- 
tunity to give the mother any infor- 
mation which might modify the home 
feeding program. In order to have 
more tangible assurance that each 
child was getting a well-ordered diet, a 
special quantitative dietary study for 
a four or five day period was made as 
soon after the beginning of each term 
as the children had become thoroughly 
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accustomed to the nursery school 
regime. Graduate students in nutri- 
tion from Teachers College assisted in 
the collection of the data and made 
careful studies of the individual diet- 
aries in relation to each child's re- 
quirements. 

Blanks were furnished for records 
at home and at school. Records of 
food eaten at home were kept by the 
mothers, after careful discussion of the 
precautions to be observed to insure 
accuracy. The following sheet of di- 


for the four year period which it is 
the purpose of tills paper to report and 
discuss. 

During the four yeans from the fall 
of 1926 to the .spring of 1930, there 
were two nur.sery school groups, one 
for children under two and one-half 
years of age, the other for children 
over two and one-half and under four. 

In classifying the 163 cliildreii who.se 
dietaries are included in this study, 
all those from eighteen to thirty 
months of age have been put in the 


Child Development Institute 
614 West 126th Street 
New York City 

GENERAL DIRECTIONS FOR FILLING OUT DIETARY RECORD 
Please read carefully before beginning the record 

1. Measure the food in a measuring cup or spoon in order to be nlilc to judge amounta. 

2. Make all measurements level whether cup, tablespoon or tcaspofjn. 

3. Give all recipes on the back of the sheet. 

4. Write down only the amount of food that is actually eaten. 

6. Make a note if more food is served than eaten. 

6. Record everything eaten between meals. 

7. Note kind of bread — whether white, whole wheat, or rye; and kind of cereal — oatmeal, 

wheatena, etc. 

B. Note whether butter ia used on bread and vegetable.^, and siig.ar an cereal, fruit, etc. 
0. Record the approximate amount of water taken during the day. 

10. Record time of serving each meal and the approximate time taken to cat it. 

11. Fill out the record blank for each meal at the time when meal is eaten. 


rections was given to each parent 
and explained in detail. It was also 
checked with the parent when com- 
pleted, to avoid omissions or misunder- 
standings. 

As the children came from American 
homes, superior intellectually and 
economically, and as the parents were 
as a rule most cooperative and pains- 
taking, it is felt that their records have 
a high degree of reliability. In any 
case where there was doubt of such 
cooperation, the record has been ex- 
cluded from the survey of the dietaries 


group designated as two-year-olds, and 
all those from thirty-one to forty- two 
months of age in the three-year-old 
group. The median age for the two- 
year-old group falls exactly at the 
twenty-fourth month, and for the 
three-year-old group at the thirty- 
seventh month. 

The median height for the two-year- 
olds is 34 inches; for the three-year- 
olds, it is 37.5 inches. The median 
weights are 28 and 33 pounds re- 
spectively, These medians closely ap- 
proximate those reported in the 
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Meri'ill-Palmcr Standards of Physical 
Growth (11) and in Woodbury’s 
Stature and Weights of Children 
Under Six Year of Age (13). One 
threc-ycar-old child fell t,)clo\v the 
median height of tlie two-year-olds, 
and two of the two-year-olds were 
above the median lieight of the older 
group. Seven thrGe-year-old.g were 
below the median weight of the two- 
year-olds, and four of the younger 
group were above the median weight 
of the older group. 

The children arrived at the niinsery 
school between 8:30 and 9:00 in the 
morning and vstayed until 3 ; 00 in the 
afternoon, On arrival after inspec- 
tion by the nurse, orange juice and 
cod liver oil were served. At present 
tomato juice is rased instead and the 
cod liver oil i.s .served separately after 
the noon meal, as the children became 
so attached to the orange juice-cod- 
liver-oil combination that they com- 
plained if their orange juice had no 
"bubbles.” Dinner, the main meal of 
the day, was served at noon and milk 
and crackers at 2 : 30, before departure 
for home in the afternoon. The noon 
meal at school was planned to include : 

Potatoes, practically every day. 

At least one vegetable other than 
potatoes. 

Eggs on at least 3 of the 5 days and 
liver once a week. 

Toast made of 50 per cent whole 
wheat bread. 

or 

Sandwich made of 50 per cent whole 
wlieat bread, containing small 
amounts of finely chopped raw 
vegetable. 

Milk — 6 to 8 oz. (14 to 16 oz. given 
during the day at nursery school). 


De,ssert — fruit alternating with 
milk-and-egg dessert, 

The same menu was served to each 
group with some modifications in the 
methods of preparation due to the 
clifTerence.s in age of the children. 
Vegetables were pureed for the 
younger group and chopped fine for 
the older. The younger group also 
received less raw vegetable and for 
de.ssert, fruit more finely cut. In- 
dividual adjustments were made 
mainly in the size of the servings 
given, changes depending on age, state 
of nutrition, food idiosyncrasies, 
marked dislikes, and physical con- 
dition. 

Each Friday menus for the following 
week were distributed to the parents. 
In addition to the nursery school 
menus, suggestions were made for 
home breakfasts and suppers which 
would supplement the nursery school 
diet and make the day's plan com- 
plete. A sample menu for a week is 
shown. 

In the period under consideration 
dietary studies were made of the 
diets of 58 children in the two-year- 
old group, 27 boys and 31 girls; and of 
92 children in the three-year-old 
group, 45 boys and 47 girls. In dealing 
with the data, no separation of the 
sexes seemed advisable, considering 
the relatively small number of cases. 

In a study of children’s dietaries in 
institutions, it has been shown by 
Rose and Gray (5) that the distribu- 
tion of the total calories among 
specified food groups is a practical 
way of determining the adequacy of 
the diet for children from 5 to 15 years 
of age, taking into consideration at the 
same time the total energy intake as 
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comparod with p.OiiiL'if m! ri'tjuirrnu'nt, 
and the suit :ihi lily fd thr daily 
program as shown !)>' t he rm-mis. Tlir 
main abjective rd the iiresf-nt si tidy 
was a similar analy.-is of nur-erv sriioul 
dietaries to sec whi'llicr hrifovlerlyc of 
the distribution of calorie,^ aiiiriiin six 
food groiii'is as projiosfd by Mt'ise and 
Gray would lie beljdul in evodiiatinp; 
the diets of these younger rhildren. 

The dietaries were aiaa'inlingly 
analyzed for the per cent of total 
calorics derived from eaeli of the 
following six food groipis: 

I. Foods from C'ereal drains; \'al- 
uable primarily as a source of miergy, 
but also coiitrilmting eonsiilendilo 
protein, tind, if whole grain pirnducts 
be used, cajialiht of ailditig iron in 
readily available form, eonsiticrahlo 
vitamin 11, iihnsphorns and oilier 
mineral elemenls. 

II. Milk: d’lie .source id ino.'^t of 
the calcium, much C)f (he vitamin A 
and pho.sjiliorus, considi'ralde of tlie 
vitamin IJ and vitamin d, u.s well as 
protein of (lie liest rpiality and eal- 
oriD.s in a form easily taloai. 

III. Fruits and Veget.aldes; A well- 
chosen assortment should gmirantoo 
a liberal amount of vitamin C as well 
as other important eontrilmtion.s to the 
mineral and vitamin content of the 
diet. 

IV. Fats aiul Oils: In little, chil- 
dren’s diet.s eliic'tlN^ iivifiortant as 
bearers of vit.'iniin A, in form of enaini, 
butter and cod lives’ oil. The fat in 
the composition of vvliole milk is 
counted a,s inilk and not included in 
this group. The proportion of total 
calories from fat needs to be relatively 
low, lest digestion and appetite be 
impaired. 


V. Sugars; In little children’s diets 
.sugar should bo furnished chiefly in 
the form of lactose in the milk, which 
i.s not included in this group. Cane 
.'■uigar, .syrup, s, etc. sliould be u.sed 
V(‘ry sparingly, not to crowd out more 
imiiortant food.s nor to di.sturb appe- 
tite and digestion, 

VT. I'lggs and Aleat: For little chil- 
dren, it is important tliat calorie- 
hearing foods be chosen with regard 
(o their specific growth-promoting 
propertie.s. For this reason milk is 
given a high place in the allotment of 
total calorics, and ordinary muscle 
meat, wdiich i.s inferior in growth- 
promoting .sub.stanccs, is not allowed 
to displace more important foods. 
In.siead, eggs, which are of great value 
for gi’owth, being in thi.s re.spect second 
only to milk, and liver which resembles 
egg.s rather than mu, sole meats in its 
milrilivc properties, are given first 
place in this group. With a liberal 
allowance of milk, this group must 
eontrilinte a rather low proportion of 
the total calories, or the total protein 
intake may be di.sadvantageously high. 
Since foods can be thus arranged in 
groups with fairly well-defined nutri- 
tive properties, it is possible to learn 
a great deal about the character of any 
diet by a study of the percentage of the 
total caloi'ies contributed by each 
group. For example, if the percent- 
age of millc is low, calcium is almost 
certain to fall below the amount 
desirable for optimum storage, and 
phosphorus may also be too low. 
Thi.s method of study gives help in 
determining quickly which foods 
should be increased to improve the 
dietary and which can wisely be re- 
duced in amount. 
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The total calories consumed by the 
two-year-olds ranged from 1000 to 
1575 calories per day, the median for 
this group being 1275 calories, or 
from 35 to 55 calories per pound of 
body weight, with a median of 44 
calories per pound. In analyzing the 
data, a frequency distribution was 
made for total calories per child per 
day using a step interval of 25 caloric-s. 
For the three-year-olds, the range was 
from 950 to 1650 calories per day, the 


of 'U calorics per pound and for 18 
thrcc-yoar-olds, of lU calories per 
pound. IVintcrs (12) studied a group 
of 50 Texas children of nursery school 
age and fo\md for two-year-old boy.s 
an average intakf^ of H calories per 
pound, for two-year-old girls, 2>5 cal- 
ories per pi.t\ind. It would seem, 
therefore, that Our eldhlren liad a 
normal food con.S'nin|ition for their 
age, as compared with these other 
group.s, and their imiglit and weight 


TABLE I 

Distrihulion 0 / calories in percentage of total calorics 


FOOD OSODPa 

TWO-VE.^Il'<lL15B j 


Stftftcl' 

[ircl 

distri- 

bution 

K nrw‘ry | 

Kuniii- 

ar.l 

biiiiun 

N'lirwry rrhool 

ItflriBC 1 

AlcMlifiri 

U IIIIKC 

Median 


per renl 

jier cent 

per Cent 

1 ]>(T rent 

;jfT rent 

per cent 

Foods from cereal grains 

18-20 

8-33 

20 

20-22 

12-38 

20 

Milk 

55-65 

36-59 

49 

50-55 

30-57 

40 

Vegetables and fruits 

10-12 

10-31 

20 

12-14 

9-30 

20 

Fata 

3-4 

2-1 fl 

5 

4-5 

2-15 

G 

Sugars 

1-2 

0-6 

2 

1-3 

1-12 

3 

Eggs and meat. 

3-4 

O-iO 

4 

4-5 

1-13 

5 


median being 1350 calories, or from 
29* to 56 calories per pound, median 
41 calories per pound. 

In the Merrill-Palmer School (11) 
33 children 30 months of age have 
been reported to have a median energy 
consumption of 47 calories per pound 
of body weight and 51 children 37 
months old a median of 45 calories per 
pound. 

In a study of 30 children from a 
children’s orphanage and 25 from 
private homes, McKay (2) reports for 
19 two-year-olds a food consumption 

*One case, a very large child, 41,5 inchea 
tall and 47.8 pounds body weight; no other 
child less than 32 calories per pound. 


records showed svich progress as would 
indicate an adequate energy supply. 

The distribution of calorics among 
the six food groups mentioned above 
as compared with the proposed stand- 
ards is shown in table 1. 

The mo.gt conspicuous difTcrence 
between the returns on tiiis .study and 
the standards to which tiicy are rc,- 
ferred, is the higher proportion of 
calories from tlie vegotiible-fniit group. 
Among the families represen Led, the 
economic situation was not such as to 
demand a dietary of minimum cost. 
On the contrary the parents were 
willing to spend whatever might be 
necessary to give their children a 
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diet advantageous for growth. A 
number of the children were receiving 
vegetables for supper rather than the 
more inexpensive cereal foods and 
fruits wore eaten frequently. The 
habit of eating vegetables and fruits 
is one to be encouraged, but care 
needs to be talcen lest it be overdone in 
case of very young children. There 
must be constant watchfulness to be 
sure that they are maintaining ex- 
cellent digestion, with normal stools, 
quiet sleep and no upsets. 

With the higher proportion of veg- 
etables and fruits there would neces- 
sarily be a lowering of some other 
food group. Very often the vegetabes 
and fruits replaced cereals. The per- 
centage of total calories from milk 
was somewhat lower than the standard 
with which it has been compared, but 
the median consumption was from 
30 to 31 ounces, or nearly a quart per 
child per day, and amounted to nearly 
half the total calories, being 48 per 
cent for the two-year-old.s and 46 per 
cent for the tliree-year-olds. Five 
two-year-olcls and 12 three-year-olda 
received less than 40 per cent of their 
calories from milk but in only three 
cases was this percentage under 35. 
Even with liberal intake of vegetables, 
a pint of milk a day does not supply 
calcium for optimum storage, as shown 
by Sherman and Hawley (7). Chil- 
dren with less than 40 per cent of their 
calories from milk had invariably le.sB 
than the median calcium intake, 
though they did not always fall below 
1 gram per clay. 

The fat is only one per cent higher 
on the average in each group than the 
maximum suggested in the standard, 
but in individual cases it rose surpris- 


ingly high, This was due chiefly to 
the cod liver oil taken, a number of 
children having had two teaspoonfuls 
daily prescribed for them by private 
physicians and a few as much as three 
teaspoonfuls. No rigid adherence to a 
stated figure is necessary but fat in 
cooking is best restricted to a mini- 
mum, lest appetite and digestion 
suffer. The tendency among the well- 
to-do is to use butter, cream, olive 
oil, and other fats more liberally than 
is best for easy, rapid digestion in 
little children, and computing the per- 
centage of calories from fat serves as a 
check on an unduly high proportion. 

In practically all cases the calories 
in the egg and meat group represent 
about one egg a day, plus occasional 
servings of liver and more infrequently 
a little white fish, such as halibut, or a 
small portion of crisp bacon. In case 
of ten children the average of calories 
from this group was from 9 to 13 per 
cent of the total calories. These were 
under care of pediatricians who in- 
sisted upon meat for the evening 
meal. 

Sugar is desirable mainly for making 
palatable the fruits and other foods 
used for the children’s very simple 
desserts. In a few cases the sugar rose 
to a proportion which must be re- 
garded as very unsuitable for nursery 
school children, due to vei 7 generous 
use on the breakfast cereal. 

To show what kind of dietary is 
represented by the median distribu- 
tion of calories, shown in table 1, 
calories were allotted to each group 
on the basis of the median energy 
intake, as indicated in table 2. 

The menu and dietary (see page 37) 
represent selection of foods for a die- 
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tary for a three-year-old child on the 
above basis. For the Uvo-ycar-olds 
there would be slightly smaller 
amounts from each group except milk. 
For convenience the data have l)een 
calculated in shares, the valuc.s of 
which are as follows: protein, 2.o 
grams; calcium, 0.023 gram; phos- 
phorus, 0.044 gram; iron, 0.5 milli- 
gram. 

The actual yield of the dietaries in 
protein, calcium, phosphorus and iron 
was estimated, although calculations 
based on average analyses and crude 


(12) report.s an average intake of 1,5 
and 1.1 grams per pound for I v/o-year- 
old boys and girls resjieetively, and 
1.1 grams per pound for all of her 
thr('e- 3 'ear-fjld.s. Since the main 
sources of [irolciit in our children's 
dielurie.s arc milk and »'gg,s, insuring 
an amino acid as.sortinent most ad- 
viinlagcous for growlh, and since llart- 
Icfct (1) lia.s sliown (hat children of the.se 
ages may be kept in {positive nitrogen 
balance on from 0.0 to 0.9 grain.s of 
protein per pound of Ijodj^ weight, it 
is safe to .say that a dietary with 


TABLE 2 


DislTibulion of calories on basis of mcflian total cncrtjy intake 


FOOD onoora 

TWO-YK,' 

I'cr ri-rit 
(jf loliil 
cjiloriw 

u'.-ni,iifl 

Ciilririnn 
ptT (liiy 

I'rr ri'iit 
of lol.'il 
calurn'.'i 

C!;il(iriq,'i 
IKir (Illy 

Foods from cereal grains 

20 

255 

20 

270 

Millc 

40 

025 

40 

(321 

Fruits and vegetables 

20 

25.5 

20 

270 

Fats 

5 

«.'} 

0 1 

81 

Sugar 

2 

25 

0 

40 

Eggs and meat 

4 

51 

5 

07 


measurements of food can at best be 
only rough approximations. On this 
basis, the protein intake of the chil- 
dren ranged from 0.9 to 2.4 grams per 
pound of body weight, the median for 
the two-year-old group being 1.6 and 
for the three-year-olds 1.5 grams per 
pound. The medians for the Merrill- 
Palmer Nursery School (11) group 
are the same, with a similar range, 
0.83 to 2.69 grams. McKay (2) found 
an average intake of 1.3 and 1.2 grams 
per pound for the two and three-year- 
olds in her group. Roberts (4) found 
31 physically superior preschool chil- 
dren all ingesting as much as 1.4 grams 
per pound of body weight. Winters 


4G-48 per cent of its caloric.s from milk 
will furnish a geiierou.s allow-ance of 
protein. Even for uridernouri.shcd 
children, who may be a))le, a.s Wang (9) 
siiggest.s, to ii.se to advantage as much 
ns 1.8 grams per pound, this .standard 
will prove adequate if the total caloric 
intake is liberal. 

The total calcium intalco ranged 
from 0.78 to 1.5 grams per child per 
day, with median value.s of 1.1.3 ;iud 
1.17 grams per day for two and three 
year olds respectively. For opLiriiiim 
calcium storage Sherman and Hawley 
(7) recommend that one gram per day 
be furnished every child under fourteen 
years of age. They found that calcium 
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A Dietahy Babed on Median Calorie Distribution 


Milk— 31 ounces 

Cereals 

Whcatcnii — i cup 

Whole wheat Ijreivcl (50 per cent) 4 slices 

Graham crackers — 2 small 

Vegetables and fruits 

Potato — 1 medium 

Carrots — 4 tbap 

Pea puree— 4 tbsp.. 

Orange juice — 4 tbsp 

Prune pulp — 4 tbsp 

Eggs and meat — 1 egg 

Fats 

Butter— J tbsp 

Cod liver oil — 1 tsp 

Sugars 

Sugar — 1 tsp 

Karo syrup — 1 tsp 


Calories 

Calories 

Per cent of 
total calories 


620 

46 


270 

20 

... 50 



. .. 180 



... 40 

275 

20 

. .. 100 



. . . 15 



. .. 35 



. . . 25 



. .. 100 

70 

5 


85 

6 

... 50 



... 35 

35 

3 

... 17 



. , . 18 




Total 


1,355 100 


FOOD 

CALOltlB 

HllAKEB 

mOTElN 

BUAltES 

Calcium 

BHAUEB 

ruoB- 

nionufl 

flflATlES 

inoN 

BUAnES 

Milk 

6.20 

11.8 

46,9 

18,9 

4,3 

Wheatena 

0.50 

6.1 

0.3 

1.3 

1.4 

Whole wheat bread 

1.80 

2.8 

2.0 

2.8 

2,2 

Graham crackers 

0.40 

0,6 

0.2 

0,9 

0,8 

Potato 

1.00 

1.1 

0.7 

1,6 

3,1 

Carrots. 

0 15 

0.1 

0.8 

0 3 

0.4 

Pea puree 

0,35 

1,0 

0.4 

10 

1.2 

Orange juice 

0,25 

0.1 

0,7 

0,2 

0.2 

Prune pulp 

1,00 

0.3 

0.8 

0,8 

2,0 

Egg 

0.70 

1 2.5 

1.4 

1.9 

2.9 

Butter 

0.50 





Cod liver oil 

0.35 





Sugar 

0.17 





Karo 

0,18 





Total sharc.s, 

13.55 

26,4 

' 54,2 

29,7 

18,5 

Total gram.s 


66,0 

1.2 

1.3 

0.009 


Orange juice 
Wheatena. . . 
Milk 


Menu Bared on PiiECEDiNa Plan 


Brcalijasl 

2 tbsp. 

cup 

8 oz. (for cereal 

and to drink) 
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1 


9:15 

TCar-n i tsp. 




Dhincr 


. . . '1 tl'Hp. 


1 




i cu|j (4 07, milk, 

Milk 

Milk 

Graham 'iracketa 

Cream of pea soup 

Bread 

^ t.sp. tiugfir, 1 egg) 

5 07. 

3:30 

fi nz. 

Supper 

2 07. iiiiii piiroc) 

2 .xlicttH 

Butter 

Milk,,,. 

Prune pulp 

1 t.4p. 


from milk ia better utilized than cal- (7) have aufff’-cstod tliat a dictaiy 
cium from vegetables, There were standard of 1 grain of plinsi^horus per 

only 3 two-year-olds who fell more day will best meet the needs of the 

than 10 per cent below this stand- growing child. Tlierc were none who 

ard. These were the ones whose milk fell as much as 10 per cent below this 

intake fell below 45 per cent of their standard. Since milk in amounts 
total calories, and whose total calorie adequate for calcium will also fvirnish 
intake per pound was below the most of the required phosphorus, this 
median of the group. is what would be expected from the 

The total phosphorus intake ranged returns on calcium, 
from 0.84 to 1.54 grama per child per The total iron intake ranged from 
day, with median values of 1.14 and 5.5 to 12.0 milligrams per child per 
1.18 for two and three-year-olda re- day, with median values of 7.5 and 
spectively. Inasmuch as calcium ia 8.5 mtlUgrams for the two and ilwcu- 
stored in the body chiefly as calcium year-olds respectively. A .study by 
phosphate and low phosphorus values Rose, Vahlteich, Robb and IMooiii- 
in the blood are unfavorable to cal- field (6) of the iron balance in a 
cium deposition, the intake of phos- nursery school child aged two and 
phorua must be optimal as well as that one-half years, indicated that 0.75 
of calcium for the best bone and tooth mg. of iron per 100 calories of food 
development. Sherman and Hawley ingested would be necessary to main- 
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tain a positive iron balance. The 
actual median values of our children’s 
dietaries are about 20 and 25 per cent 
respectively above an intake of 0.5 
mg, per 100 calories, due chiefly to the 
relatively liberal use of fruits and 
vegetables, and daily use of eggs. A 
seven-months study of the hemoglobin 
values of the blood of these children 
by Platt and Freeman (3) has shown 
for the most part good hemoglobin 
production, the values ranging from 
9.8 (one case) to 16,6 grams of hemo- 
globin per 100 cc, blood and averaging 
12.6. The average for this age as 
given by Willianuson (10) is 12.9. 
Since the formation of hemoglobin 
is easily depressed in young children, 
and high iron reserves are undoubtedly 
desirable, it would seem that effort 
should be made to keep the iron intake 
of little children high. The use of 
vegetables to insure an adequate 
supply also of copper will aid in rapid 
hemoglobin building, It has been 
shown by Vahlteieh (8) that whole 
wheat and oatmeal as supplements to 
milk are very efiicient in promoting 
hemoglobin regeneration after experi- 
mentally induced nutritional anemia, 
hence the use of such cereal foods is a 
very convenient and economical way 
of fostering good hemoglobin produc- 
tion in young children. It is especially 
noteworthy, in this connection, that 
whole wheat and oatmeal were found 
to be more efficient in curing nutri- 
tional anemia than corresponding 
amounts of iron given in the form of 
lean beef or liver. The daily inclusion 
of a portion of whole wheat bread 
seems to be thus well supported. 

Vitamins have not been calculated 
in detail owing to our still limited 


knowledge regarding the quantities in 
different foods, and our lack of any 
experimental work on minimum re- 
quirements in children. 

The need for vitamin D we believe 
to be met in case of the healthy child 
by one teaspoonful of cod liver oil 
daily. This furnishes at least 45 to 
50 units of vitamin D. In individual 
cases, physicians have prescribed more, 
as already noted. For cure of old 
rickets more is always needed than for 
prevention of their development in a 
healthy, well-fed child. 

The value of vitamin C, not only as 
a protection against scurvy and a 
guarantee of good health and growth, 
but also as a very important factor 
in the development and maintenance 
of sound, hard teeth and healthy gums, 
has led to the daily administration at 
the nursery school of a portion of 
orange juice (3 tablespoons) so that 
no child might suffer from any serious 
shortage of vitamin C. Three table- 
spoons of orange juice or tomato juice 
(which is really not juice alone, but 
the whole tomato reduced to a puree) 
will furnish about 20 units of vitamin 
C. Other fruits and vegetables should 
make the allowance for the day at 
least twice as much. 

Vitamin A, indispensable for normal 
health, growth and resistance to 
various prevalent micro-organisms, is 
furnished daily at the nursery school 
to the exfent of about 1000 units in 16 
ounces of milk and about 800 units in 
1 teaspoonful of cod liver oil. In addi- 
tion 1 teaspoon of butter will yield 
about 100 units, an egg yolk about 
825 units, a half ounce of liver about 
1400 units, \ cup of spinach about 
2300 units. One vegetable being 
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served regularly in addition to pota- 
toes, it is estimated that at the 
nursery school each child gets daily at 
least 3500 to 4500 units of vitamin A, 
With milk, butter, and vegetables also 
served at home, his chance of building 


many times the growth requirement 
seems to be. desiiTtble. 'riic nursery 
school diet guarantees daily at least 
200 units. Of tlicse approximately 
144 units are. estimated to have come 
from 16 ounces of milk, 1-1 \inits from 


TABLE 3 

jguwTnanj of in dictanj atudu;;; o[ m^iurneruj-chnol rhiU^i 



TOTAL nAtfClE 

25Tn-7.5Tii i‘i 

nc?:n'rn.H | 



2 year qUIb I 

3 year olds 

2 year nltia | 

1 yi.'ar oldn | 

2 year 1 
(lids 

3 y(!ar 
oKIb 

Age, months 

18-30 

31 -42 

21-27 

34-3() 

24 

34 

37 

Height, inches 

31-39-i 

33 1-43 i 

33-35 

3G-39 

37 i 

■Weight, pounds 

22-35 

26 -47 

26-30 

31-35 1 

28 

lid 

Total calories 

1,000-1,575 

950-1 ,050 

,150-1 ,325 

,25Q-l ,450 

1 ,275 

1,350 

Calories per Ib 

36-55 

29-50 

41-47 

38-44 

44 

41 

Calorie diatribution. in per- 
centage oi total calo- 
ries'. 

Cereals 

8-33 

12-38 

16-24 

17-23 

20 

19 

Milk 

36-59 

30-57 

42-53 

43-49 

48 

46 

Fruits and vegetables , . . 

10-31 

9-30 

16-21 

16-22 

18 

19 

Fats 

2-16 

2-15 

4-7 

5-^8 

5 

0 

Sugar 

0-6 

1-12 

1-3 

2-4 

2 

3 

Eggs and meat 

0-10 

1-13 

3-5 

3-7 

4 

5 

Total protein, grams 

35-71 

38-71 

42-50 

45-53 

46 

50 

Protein pet lb., grams. . . 

1.2-2. 3 

0.9-2. 3 

1.4-1, 8 

1.3-1. 6 

1.6 

1.5 

Total calcium, sharea. . . . 

38-64 

34-65 

45-54 

48-50 

49 

51 

Total calcium, grama .... 

. 0,87-1.47 

0,78-1.50 

1.04-1.24 

1.10-1.29 

1.13 

1.17 

Total phosphorus, ahatea. 

. 20-33 

19-35 

24^28 

wEm 

26 

27 

Total phosphorus, grams. 

. Q. 88-1, 45 

0,84^1.54 

I.Q6-1.23 

1,10-1.32 

1.14 

1.13 

Total iron, shares . . . 

11-24 

11-23 

13-17 

14-19 

15 

17 

Total iron, grams 

. 0.055-0,12 

00.055-0,11 

5 0.065-0,08 

5 0.070-0,09 

> 0.07,5 

0,085 


a reserve store of vitamin A in spite 
of high daily needs for growth seems 
to be very good. 

The amount of vitamin B which 
can profitably be taken is undoubtedly 
more than will suffice to attain a 
normal rate of growth. For the best 
appetite and digestion a quantity 


3 tablespoons of orange juice, 21 iinils 
from an egg yolk, 25 units from one 
slice of whole wheat brcaul, at. least 
15 units from a small serving of 
potato. With another vegetable be- 
sides potato at noon and an equally 
good dietary at home, there would 
seem to be an adequate supply of 



41 


Rose, Robb and Borgeson: Food Consumption 


vitfimin B for children with good 
appetites and normal calorie intake. 
More recently a few children with 
poor appetites have received additional 
vitamin B in their orange or tomato 
juice, with decided benefit. Wo are 
inclined to think that children getting 
over 5 or 6 per cent of their total 
calorics from sugar, over 10 per cent 
from fat, 35 to 40 per cent from white 
cereals and white bread, and less than 
40 per cent from milk, are not likely 
to have enough vitamin B for best 
health. 

Vitamin G has been so recently 
differentiated that we know less of 
relative requirement for this than for 
the vitamins already mentioned al- 
though we know it to be essential for 
good appetite and good growth. Milk, 
eggs, and liver arc rich sources. 
Among vegetables, tomato, carrot, 
yellow turnip, spinach and collard 
greens appear to be excellent. 

SUMMARY 

A study has been made of the dis- 
tribution of the calorics contributed 
to the dietary by six food groups (1) 
Food from cereal grains, (2) Milk, (3) 
Fruits and vegetables, (4) Fats and oils, 
(5) Sugars, (6) Eggs and meats. This 
included 163 children from eighteen 
to forty-two months of age. The chil- 
dren received approximately half the 
day's total calories at the nursery 
school, and suggestions were made to 
the parents as to the best meals for 
the home to make the total food in- 
take for the day satisfactory. 


Children whose food intake showed 
a distribution of calories approximat- 
ing the median value for each group 
had an excellent dietary, adequate in 
protein, calcium, phosphorus and vita- 
mins, although not as high in iron and 
vitamin B UlS may on further investi- 
gation prove to be desirable. Children 
with less than 40 per cent of their total 
calories from milk did not have an 
optimal intake of calcium and some- 
times not of phosphorus. Those with 
low milk tended to higher sugar and 
meat, foods which are deficient in 
growth promoting properties. The 
intake of fruits and vegetables is 
greater than a standard fomerly pro- 
posed for diets of low cost. It would 
seem from the study just made that 
over 15 per cent of the calories of 
these young children’s diets may well 
come from carefully selected and pre- 
pared fruits and vegetables which will 
increase the intake of vitamins B and C 
and of iron. To provide for the 
regular daily addition of cod liver oil 
for the sake of its rich supply of 
vitamins A and D, a somewhat higher 
allowance of fat seems desirable. A 
new standard distribution for nursery 
school children is therefore suggested, 
as follows: 


Per cent oj 
total calirriei 

I. Foods from cereal grains. . . ,18-20 


rr. Milk 45-55 

III. Fruits and vegetables 16-22 

IV. Fats and oils 4-S 

V. Sugars 1-3 

V. I. Eggs and meats 3-5 


The data arc summarized in table 3. 
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A Two Year Record of Attendance and 
Colds in a Nursery School 

Herbert S. Conrad and Mary Cover Jones^ 


T he present study has grown 
from the collection of data, over 
a two-year period, on the at- 
tendance of children in a nursery 
school. The data show that a large 
percentage of absences are attributable 
to “colds. A statistical analysis in- 
dicates that these “colds" are prob- 
ably infectious. The high incidence 
of colds, plus their infectious charac- 
ter, make thi.s ailment one of the most 
important with which the modern 
nursery school must contend. 

THE SAMPLE 

The sample consists principally of 
the children enrolled in the nursery 
school of the Institute of Child Wel- 
fare, University of California. For 
confirmatory data on certain points, 
records of the children in the Chil- 
dren’s Community (a cooperative nur- 
sery school in Berkeley) are also 
employed. Both of these schools draw 
nearly all their children from homes of 

‘ Wc wiah to expreaa oiii' appreciation to 
Mrs. Pearl B, Crawford in the Inatitutc of 
Child Welfare, and Mra. P. S. Taylor, of 
the Children's Community, for the use of 
their records of attendance; to Mias Lina 
Hutson, for iissistiuice in the statistical 
work; and to Dr. Harold E. Jones, Director 
of Research at the Institute of Child Wel- 
fare, for his careful criticism of the manu- 
script. 


superior economic and social status. 
The average enrollments and ages of 
the children in the two schools are 
presented in tables 1 and 2 . 

THE DATA 

Full records of attendance are kept 
at the Nursery School of the Institute 
of Child Welfare, Children are ex- 
amined daily as they enter the school 
by the Institute pediatrician, a nurse, 
or a member of the Nursery School 
staff. If there is evidence of a cold 
or other communicable disease (such 
as reddened throat, swollen lymph 
glands, or running nose), the child is 
sent home. If symptoms develop 
during the school day, the child is 
isolated until he can be called for. A 
child taken home before 10:30 a.m. is 
marked as absent; a child taken home 
later than 10:30 a.m. is marked as 
present. In the case of children kept 
at home by their parents, a telephone 
call on the first day of absence, and at 
intervals during the period of absence, 
serves as a check on the attendance 
records. The causes of absence are 
recorded daily under the headings: 
“Cold,” “other illness,” and “other 
causes.” With the e.xception of colds, 
there have been no epidemics at the 
school. 

At the Children’s Community, the 
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daily inspection of children for evi- 
dence of communicable diseases is 
made by a public health nurse. The 
records at the Children's Community, 
however, are not go complete as at the 
Institute school. For this reason, all 
absences at the Children's Community 
have in this paper been treated alike, 


Anderson (1) nt Minneapolis, and 34.1 
by Bolt (2) at Toronto. Of the ab- 
sences in (hese other schools, from 
about one-lialf to three-fourtlis were 
stated as due to cohls; in the nursery 
school of the In.sfitiite of Cliild Wel- 
fare at Berkeley, aiiout two-thirds of 
tlie absences were d\ie to crjhls (the 


TABLE 1 


Affe of children, and enrollmenl: Nursery School of the Instilutc of Child Welfare 


DATES 

AVEIL-M’.E en- 

nOLLMENT 

AVEEi,A.nK Ann 

or ( HILMIKN 

1 AT XinniNN'lNU 
! UN Hf IIOOL 
TKJIM 

IIANOB on 
AUEA OK ClIlL- 

Duns AT Dt- 
UINNINU OK 
HCnOOL TEHM 

nrtnhp.r 10, 1927 tn Decembfir 23, 1927* 

20.9 


21-38 

.TnminTy 9, 1fl2S tn May 29, 1928* 

2r),o 


20-48 

August 20, 1928 to December 14, 1928* 

27. C 


24-55 

January 7, 1929 to May 20, 1929** 

24.7 

32.1 

10-50 



* In session from 9:00 a.m. to 4:00 p.m., including a lunch-and-nap period nvcragiiig 
3 to hours. 

** In eeasion from 9:00 a.m. to 1:00 p,m,, including lunch. 


TABLE 2 

Age of children, and cnTollmenl.: The Children’s Communily 


DATES 

AVEBAdE EN- 
BOLLMBNT 

AVEIUUE Ann 

or tntlLDUKN 

AT lincilNSiMtl 
OK ttCUOOD 
TEltM 

[ llANOU OF 
AOEH Or CTllL- 
DILEN AT ME- 
UINKINO OF 
HCIIUOL TEllM 

August 13, 1928 to December 14, 1928* 

21.4 

rnonl/i.i 

44 7 

TTIOIllhs 

27-C5 

January 7, 1926 to May 31, 1929* 

21.9 

43,8 

30-55 



* In Bession from 9:00 a.m. to 1:00 p,m., including lunch, 


no attempt being made to distinguish 
between absence due to colds or other 
causes. 

RESULTS 

Table 3 gives the per cent absent 
each term in the Institute school. 
The high per cent of absences (34,5) 
accords strikingly with that found in 
other nursery school groups— 32.4 by 


correlation between the ])cr cent ab- 
sent due to colds and the l.etal per cent 
absent is, for a 325-day period at the 
Institute school, .87), and nnl}^ one- 
eighth were due to other illnesses. 

At the Children's Community, the 
percentage of absence is somewhat 
lower, averaging 26. 6 per cent (table 
4). At least part of this lower per 
cent is due to the fact that several 
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mothers officially withdrew their chil- 
dren during a long illness, and re- 
entered them when they were fully 
recovered, Since these children are 
excluded from the computation during 
the period when they arc withdrawn, 
the per cent absent is of course low- 


tables 3 and 4, and in the reports of 
other investigators, challenges further 
analysis. In the present paper we are 
particularly concerned to discover if 
the high incidence of colds can in any 
way be attributed to the nursery 
school itself — whether through over- 


TABLE 3 

Percenlagc abficnl: Nursery School of the Institute of Child Welfare 



pobbidle 




PBnoD 

attend- 

ance 

(PUPIL- 

DAIfs) 

Due to 
Colds 

Due to 
other ill- 

Desfics 

Due to 
other 

CBU80B 

1 

Total 

abBoncQ 

October 10, 1927 to December 23, 1927 

1,106 

per ceTi^ 

19,6 

per cent 

1 

' per cent 

1 5.2 

per cent 
28.2 

January 9, 1928 to May 29, 1928 

2,402 

26.1 

6.8 

8.7 

41.6 

Total period 

3,508 

24.0 

6,8 


37.3 

August 20, 1928 to December 14, 1928 


21.6 

4.3 

1 

4.8 

30,0 

January 7, 1929 to May 29, 1929 


24.4 

3.2 

6.2 

33.8 

Total period 

4,576 

23,0 

3.7 

6 5 

32.3 

Total for 2'year period 

8,084 

23,5 

4,6 

6,4 

34.5 


TABLE 4 

Percentage absent: The Children's Community 


PERIOD 

roBsniLR at- 
tendance 
(pupil-dayb) 

1 TOTAL AB- 

1 flENCEB (pu- 
pil-da yb) 

Augu.st 13 1928 to December 14, 1928 , . . 

1,822 

2,100 

■per cent 

24.5 

28.4 

January 7, 1929 to May 31, 1929 


Total period 

3,922 

26.6 



ered. A further probable factor is the 
greater average age of the enrollment 
at the Children's Community (cf. 
tables 1 and 2), 

Slalistical analysis of IJie high per cent 
of absence due to colds: cycles, trends, 
and the effect of vacations 

The high frequency of colds among 
nursery school children indicated in 


stimulation and fatigue of the chil- 
dren, or through group-infection. 

In Graphs 1 and 2 we present, for 
each school day in a two-year period, 
the percentage of children absent be- 
cause of colds. Particular attention is 
called to the cyclical character of the 
curves — especially clear in Periods II, 
III, and V. If the reader will visually 
connect the various periods (e.g., II 
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and III), the impression of cyclical 
character is confirmed. 

We aasume that the cycles of per cent 
absent due to colda, are cauaed by cycles of 
fresh colda. A poasible alternative expliina- 
tioUj however, ia that the iacidenee-rate of 
colda among nursery school children re- 
naaina more or leaa constant; it is the time 
required for recovery and return to the nurs- 
ery achool, that varies cyclically. This lat- 
ter explanation obviously lacks the plausi- 
bility of the theory of cyclea of incidence. 
Possibly, of course, both the rate of inci- 


(such ns a "cold" among nursery school 
children), it becomes rather diflicuU to dis- 
tinguish between what ia a fresh condition, 
a relapse, or n ('.(mtinuiUujn. 

The trend-lines insert eel in Graphs 1 
and 2 have l)eeii fitted l)y the method 
of least squares, Tdie trend -lino, s were 
obtained from the Cf)tT('la(iou between. 
lime (includinfj; iSaturdays and Sun- 
days) and per card absent (bic io colds. 
In obtaining the correlations we omit- 
ted the data for the week of October 



PerCen! 
(ibsent 
due io 
Colds 


DATE 



deuce and the rate of recovery vary cycli- 
cally, the one more or less independently of 
the other. So long, however, as it ia ad- 
mitted that the cycles in Graphs 1 and 2 are 
at least partially caused by cycles in the 
incidence of fresh colds, the argument in 
the subsequent pages of this article will 
remain valid. 

With our present data we have not at- 
tempted to plot the incidence oi fresh colds 
for each day of the two-year period, because 
in the case of a rapidly recurring condition 


10-14, 1927; and for the weeks of 
August 20-24, 1928, and January 
7-11, 1929. These arc initial weeks of 
the school term, during which a con- 
siderable number of new clhldren were 
admitted. The now children prob- 
ably presented an abnormally low 
per cent of colds during the first week, 
since the mothers would not be likely 
to bring them to the school if they 
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were at all ill. We believed, upon the 
advice of the Institute pediatrician, 
that a week was long enough for the 
incidence of colds among the total 
enrollment again to become normal 
and typical. In four instances out of 
six, the trend is definitely upward — 
meaning that on the average, in the 
school-periods between vacations, the 
per cent of colds increases. 


sure, indoor temperature, outdoor tem- 
perature, and relative humidity, failed 
to assign a definite causative influence 
to any of these factors. This is in 
accord with Anderson's report from 
the Institute of Child Welfare at the 
University of Minnesota, that for a 
seven-month period from November 
to May, extremes of temperature, 
wind, and sunshine are uncorrelated 


TABLE 5 


Decrease in absence following “long” vacations 


DECREASE IN THE PER CENT OF ABSENCE DTJD TO COLDS, FBOM 

AMOUNT or DE- 
CREABE 

December 23, 1927 to January 9, 1928 

per cent 
: 5.2 

45.5 

11,4 

31.2 

March 30, 1928 to April 9, 1928. .’ 

December 14, 1928 to January 14, 1929 

March 28, 1929 to April 8, 1929. .* 


Average drop following a vacation’* 

19,6 rb.035t 



* Weighted average, the weights being inversely proportional to the aquai'cs of the 
P.E.’a of the individual decreases, (The unweighted average is 23,3 per cent.) 

t P.E, computed according to the formula recommended in reference (4). The true 
P.E., however, is lower than .035. For in the first place, a correlation undoubtedly exists 
between the per cent absent on the two dates compared (viz., the pre-vacation and post- 
vacation days) ; but this correlation can hardly be computed from our data, and was for 
this reason ignored in the formula for computing the P.E. Id the second place, what is 
really wanted is the P.E. of the difference between the levels around the two dates compared. 
The reliability of this difference between levels ^ould undoubtedly be greater than the 
reliability of the difference between the per cents absent on two calendar dates; but the re- 
liability of the difference between levels has not been computed by us, in order not to com- 
plicate the statistical presentation. 


The question arises at once as to 
whether these upward trends are due 
to the fact that the school periods 
coincide with calendar periods during 
which an average rise in colds in 
normal — due, that is, to seasonal con- 
ditions. What evidence we have, 
however, tends to minimize the impor- 
tance of season and weather. In the 
first place, a preliminary investigation 
at the Institute for the period Jan- 
uary-May 1928, of barometric pres- 


with nursery-school attendance (1). 
In the second place, the curves in 
Graphs 1 and 2 do not (except in 
February) point to any very uniform 
seasonal factor. Thus, in the period 
following the Eastern vacation, colds 
increase in 1928, but decrease in 1929. 
These two periods after the Easter 
vacation are rather short; and in short 
periods there is danger that a trend 
may be unduly influenced by an in- 
complete cyclical movement (i.e., by a 
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half-wave). Inspection of the graphs 
indicates that this thcorGLical sauvee 
of invalidity possibly affects the down- 
ward trend in Period VI^ but not the 
upward trend of Period 111. Similarly ^ 
in the initial period of tlio scliool year, 
colds remain coudant (on the average) 
in 1927, bub increase in 1928. This is 
again in accord with AndcrsDii's report 
that “there ia vciy little variation in 
the attendance [of nuvBCvy school 
children] from month to month ( 1 )," 
In the third place, the perccnlagc of 
absence due to colds drops after each 
vacation of a week or longer, rctfai d/css 


gone] I y I he of aliserico. 

Probably for th<' same, reason, (on, llm 
I.)res(!Jice of cycle h of iilisenee is le.ss 
iiotic(ail)lr, riiul Ihe efftief (>f vaealUHis 
is not uniform. 

FurlliO' (U}<\bjs{<^ af Ihr irrckln 

Ircnd, and llic eJUrt of hnV/ ivirahnaN 

In the pvevio\^s see, lion it was 
nolhaal (hat colds (eiul to ineTt^ase 
dvii'inga school period. We hswe been 
concerned (o idloeule Ibis risf' exinUly. 
Docs vise take, place, eliiody iui- 
(aveeii Friday and Monday, \r\\vi\ (lio 
cliildven are, Ufit in ll»(' iuu-s(u-y sadnud? 


IV Ccnl 
Abaont 
due la 

All tomefl 5(rf- 


GRAPH3' 

The Clia<^r‘CiVi CtJininnnity 
Per Cent of AbaGucc due lo AH -( 


DATE il3 



of the season, The exact amount of 
decrease is given in table 5. The 
average decrease of 20 per cent follow- 
ing a vacation is Bufficiently striking 
to make comment unneccssaiy. The 
statisticnl det?iila arc given in the 
footnote to the tabic, 
la Graph 3 wc pveRcab, fov the 
Children's Community, the per ccii(. 
absent (duo to all causes) in the period 
August 13j 1928 to May ‘27, 11)29. 
This grapli resembles the two already 
discussed for the Institute scliool, sup- 
porting the inferences derived from 
them, It is, however, somewhat more 
irregular, doubtless due to the hctcro^ 


or does (he ri.^c; occur miiiidy 
Monday and I'l’i^lay? 'riu*. diUii nccca- 
siiry to aii.swcr lbcH(‘ fjuc.^lions i,^ con- 
tained in Graphs 1 '--2. Ill llicsc grii]jbH, 
all aUcrnalc M()ndays have laani 
labeled with Ibeir aiijiiopriatc calendar 
date; tlnm, in (Iriipb 1, j() and 

iwc aKonude Mondny.s; ibi^ inlcj- 
riK'dijil.e Monday, Oc.l. 17, is nn- 
labeled. 

Htalistical nMliiclion of Ibc da (.a in 
Grii])b.s t and 2 willi llu'; ondssioiiH 
previously rjieiil hjiiial sbow.n I bat for 
ilic! Uvo-yeur period in (be liislHu(e 
school, Lhc iivcnigc rinc in colds from 
Monday Lo I’richiy is d.h per ceuL 
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This weekly rise in him] on 

the r('f!;rcsHion lino of Y on X — whoro 
X is tho (lay of Iho week (Moinhiy 
thnni|;h Fiulsvy); ivnd Y is the 
braic inen^'ise in (he in)r cenl, of colds 
from Mnml.'iy lo (lie snccf^ssive days of 
Ihn wi'clv. 'I’lio fivora^o ris(\s frf)ni Mon- 
day to 1'u(‘H(l/Ly, iMondiiy l.o Wednos- 
day^ M<»nday hi Thne.sday, luul Mon- 
day fo I'Vidny are dl.’J, ,71, 2.111), and 
3.13 jan* ceni, resiieclively. Titeso niw 
fi|i;un!S niiisl, not l)e ccjji fused with 
those derivinl V)y eorve-littinf; (i.c., 
uHC of the ro^i'cssifui line of Y on X). 
Tlie rear.son coirekilion hfH.weeji d/iy- 
()f-woelv and eliaiij^e in per eeni, idjsent 
due Lo e(jl<iH is + .130 (n - 20S); 
no Teiiiil)le envvilim'arily of rei^ression 
was oli.ser\aHL 11 is (dear Ihul, the 
cyclic cluira(‘l('r of (iie. incidence of 
colds (sei^ (iriiphs I and 2) serionsly 
(and for our purposes, spnrimisly) 
dhuinisliea (he nniy'nityule of the ror- 
rclnlioji (liiis depriving il. of 

inucli of i(s usual si^nilii^Mina*. 'Hiis is 
iniicli less (j'ue, li(jw(‘ver, of the rcfyj'CN- 
sion line, fnuii whieli lh(^ iivcrnf^o 
wcMikly rise <d 3,5 per cent was coin- 
puled. 

Anderson (1) rejiorl.s no relalion 1)C‘- 
iween (lie day of Mi(‘ week and lli(’ per 
cent iitlondin^^ Ihnl day lU ilie Insli- 
UUe. of Ohild ^Volfiireof the linivcrsily 
of Minncsola. Aiuha-son's p(a'io(l td 
iiivesi j^aliiMi was soniewlml shorlor 
tlian onrs (eoverinp^ 112 schooldays 
hehveei\ Noviauher 12, 11)2.5 and May 
M, 11)2(1), 

Tlie stdiool rf-eiine tloe.s not apfa'iir 
lo o.xerl, finy eJejir influciiee on llio 
avenif^e wia^kly rise. As a iaa(tc‘r 
of fad, (he j^realest avera^fc. weekly 
rise (7.8 per ceiil) occurs in the lorni 
January M, 1920-_M[iy 29, 1929 


(PeriodH V and VI, Graph 2); during 
this term the school hours were the 
sliortesi, olTering the least opportunity 
for tiring throngli over-stimulation. 
In (ill except the lust term (Perioda 
V-Vl), w'hcn the children were sent 
home at 1:00 p.m., the nur.sery-school 
routine included a long midday nap. 
If the mothers failed systematically 
to continue thi.s program, this might 
account at least in part for the ex^ 
cep Lion ally high weekly rise in this 
period. 

Along with tl\e average weekly rise 
in the per cent absent due to colds, 

I here occur more or less regular drops. 
These drops come, on the average, 
after vacations— especially after the 
relatively long, regular vacations, 
labeded ns such in Graphs 1 ftiid 2; 
f)ul also after the irregular, brief 
vaeation.s (such ns Thanksgiving 
recess) indicated by breaks in the 
graphs; and after the regular 
Friddy-to-Monday vacation (not 
shown ill Gnipha 1 and 2). The 
average drop in ubscncc-chic-ta-colda 
following liny brief vacation extend- 
ing up lo ]\'Ioiuhiy (or to Inter in the 
weeiO and including the regular 
Fridny-to-hlonday interval when the 
ohihlrcn arc not attending school is 
3,2 per cent rk 1,00. Thi.s is the 
IM'k of tlio actual distriliution of 
(lifl'erence.s l.)e tween the day.s com- 
pared (vi/r., llie pre-vacation and Uic 
Y>osl-vaciilion day). For the Friday- 
(o-Moiulay vacation.s (?xcliisiv(dy, (Jic 
av(‘]‘age di'op is 1.1)5 zh 1.09. For 
siniplicily we liere discihs-s tliis la.st 
figure only. The actual drop of 1.95 
per cent fails to do the Fridiiy-io- 
Monday vacation full justice. On the 
ba.sis of the average 3.5 per cent rise 
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from Mondfiy to Friduy, one would 
expeist a continii'fiii^n of this rise from 
Friday to Monday, The precise 
nmount of rise from Friday to Monday 
which we should expect, on tlic hasis 
of the regression of Y on X is 2.G per 
cent. Instead of this theoretical r/A'C, 
however, we actually observe an aver- 
age draj) of 1,95 per cent,— inaldng 
the net decrease due to the Friday- 
Monday vacation equal to 4.55 per 
cent. 

Although other explanations {Sug- 
gest thcmselvesj it is most liarmonioiis 
with the indications of the data pre- 
viously presented, to suppose that 
both the average weeldy rise in ab- 
sence and the drop after brief vacations 
are caused by the infectioua nature of 
colds in the nursery Bohool group. 

One alternative explatiadon oHeumc.s 
that if a child has contracted a cold in the 
early part of the week, the mother (out of 
caution, or solicitude, or more inertia) will 
fail to return the child to the nursery school 
until the beginning of the next week ;wbeic?aB, 
had the child become well in the earlier 
part of the wcok, the mother would he more 
prompt in returning the child bo nursery 
school. We ato, in gouoTal, inclined to re- 
ject this eKplanation, becauaB of such fatta 
aa the following: the tnothora are eaget to 
aend their children to the nutacry school; 
keeping a child at homa often requires 
special arrangements; too often, mothers 
(on all clnya of the week) have been seen to 
wipe the noses of their children before morn- 
ing inspection, possibly with intention to 
evade detection of the infectious condition; 
and jinally, mothers very commonly nt- 
tempted to return their cliildron to tho nurs- 
ery Bchool before the cold was (according to 
our etandards) completely cured. 

Another explanation of the Fricloy-to- 
Monday drop cmpliasuca the poaaibility of 
infection of the nursery school children by 
parents or sibling^ at home i tho theory hn- 
ing that parents and siblings constitute a 


cuimilativciy iiH.rcu.Hing Hnurce of infryction 
to Lhc luifncry Nchonl filiildrcjii dining tho 
week; wiiercfiH, over the weok-ond, thcHC 
older incniljcrH nro llieinnelvtj.'j cNfioAed 
to colds, find ConHcrjUcnlly do not to Lhn 
sftiiu* extent disserniuale iiifeotion. Tliin 
theory Heenis to us iiuprobnblu. I'or rela- 
tively lew of Uu! nui'.Hory Hohool children 
Imvc elder sildiugri; jiud it ih nut at tdl clear 
that BUch older oiblingH or tho mhiU iiieiii- 
bfU'S of a hoUHcbnbl, would he less expoj^iul 
over the week-cnil lUiiu duriiij^ the weC-k. 
Further, the ilieory would reriuire (hut after 
a long vacation (involving iucredHed home 
contact), on incniiisc in ab.seiieo duo to 
colds nhould occur; wlicreuJl a deerea^u is 
actually observed (taf)lc h). 

T}ie itijhiciu'd of af^c 

Before fornuilly proNcnting oiir interpre- 
tation of thclong-Linie and Hliort-tiine trends 
and cycles noted in the preceding HCctioiiH, 
it may ho well to clear from tlio field the 
pOiHHihly disturljiiig factor of (divoKcdogiciil 
age. Bo the very young children in tim 
mirncry Hchool fircHcnt ii difTerent picture 
from that of the older children? To answer 
this question we j>rcpared n graph of the fier 
eent nbtieut due to roldrt among (ii) tliv 
younger hulf of the iiurfuwy oelund children 
aud (h) thu older half. Fxiuninution of tUva 
graph fcvctUs no important c.onHinLcuL <lif- 
fercnce IfoUvcen the two groupa; except tJmt 
the percentage of ahsonce among tlic younger 
oliildren appears oficiisionally to rise to 
higher peaks than among the older children. 
Theflc facta agree with those of Anderflou 
(1), who r€porL‘j that “ there in n nliglit but 
hardly aignjficanb tendency towiirrl grejder 
attendance among the older ciiildren,'' and 
that "there is greater viirialion in the »t- 
tcndiinceol the younger than lliore iH/itnoiig 
the older ebihlrcn." On the whalCj in the 
ftge range cons id or ed, the dilTerenceH be- 
tween our yaungcT and older groups nre 
BUtftcicntly alight to juatity our tvmdinent uf 
the nursery school group a unit regurd- 
lesa of ago. 

IWTEUriiKTA’riONtl 

The priucipal facts presented above 
are: 
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1. TIh^ prr»:r’nlMp;(5 of fih.sfincc 
due (o (Mfld.H (liilde.'i 1 find 2). 

2. Ti)f‘ cyelinil eluiraclor of Ihc 
inddeiief’ of colds (dvoid^s 1 and 2). 

uyiwuvd (rend (on Uu*. 
uvcnl^;^0 (lie incidi'iice cif coldn in 
I lid sidiool pcriodji hclwren n’j^iihir 
VJ^c:lliou■‘^ ((Ji'Hplis I mid 2). 

'1. Tlio l ine ill coIiIh (on I ho uvei'ai^c) 
from Monday lo Fiiday. 

f). Tlic fivcnif^e droj) in l-lin per coni 
nliHcnt-dnc-lo-cohlH jiflor Iho 
Yiicnlions (I side f)). 

(i. The nvcvn[i;c drop in I lie per cent 
[discMd-diiedo-colds aflor hriof viicu- 
UniiH, and oven nflcr (he rcj^ulnr, 
weekly ["riday-Io-.Mondny vacidion, 
Altlioupdi inosL fif (he aliove hiclw 
could pi'oh.'ildy bo UHcd by jiariisiui.s 
of im_y oin‘ of (he cni ri‘iil Ilicoric.H c(jn- 
cerjiin^ (lie rmisi'.i nf eohl.Hj (lie cyclical 
rhiu’aclcr of Ihc incidence of colds 
would Kcciu (o [icenrd host WL(h (.he 
vSiippo,si(ion dial colds arc infcclioufi. 
If the iibHciices ihie (o colds were 
ciiuf5(!d Holcly hy oviT-sliiunl.'il ion mid 
fiidj'ue of (be child ren hy (he nursery 
school re^diiie^ one iiii^fjd. oxjaicl (lie 
pcnM*n(ap;e of colds; one luij^lil 
perhiips ('\pecl, (he vise in colds durlni^ 
the \Yeek; and one ]nif;ld expcid, the 
drop ill (he percetUiiji^o of colds afler 
vuetdions. Hut otu* would hardly ex- 
pect, iiiid one ctmld lianlly explain 
(he cyclical clmraclcr of (he incidiauie 
of colds, 'I’n exfilain IIiIm cyclieal 
diaviicler, wefiMiia’ (snnli lions aiijjenr 
iiisiillicii’nl. (I'l’dc .si//>r(j); and (he HJinie 
may he saitl for (he sn^^(‘slion nf 
petisible die! die fad o vs. \)\\ Volney 
S. Clieyiiey's Iheovy is (lia( colds are 
caused hy “a mild acidosis" . , . . 
*‘nn aUoved indahotisiii and a syslcinie 
disturhanco alTcctin^^ all (he (hiids and 


secretions of the body" (3). Although 
fully accepting iJic importance of a 
proper acid-basc cf|iiilibriurn for the 
maintenance of hciillh jind resistance, 
and even concialing llic possibility of 
a specific pathological dTect of acidosis, 
we si ill find i(> very difRcuU to sec why 
alUired nictiibolisni or acidosis as a 
cmi.se of colds should occur in the par- 
ti cuhir cyclical form manifested in 
Clraphs I, 2 , and 3 . 

d'ho nio.st plaiisililc explanation for 
the cyclic (as 'woll as all the other) 
chavac tens Lies of the incidence of colds 
appears Lo be the theory of gvoup- 
infectioii. 

Tiiis fltatifilical aiialy.sis of colds in 
tw'o mir.seiy schools is not quite com- 
plete wi 111 out reference to n control 
group eoniposcd of children of siiiiihir 
cimracterislica, who are not in luiracry 
HcliDols, Steps are being taken to 
provide kucU a group. In Ihc nrcaii- 
(iinc i(^ may be noted that the children 
at( ending botli the Institute School 
find the Community School, come from 
variouH parts of the city of Berkeley. 
The infill on CO of any purely local fac- 
tor of morbidity (other than atten- 
dance. at the same nurse 17 schools) 
seems for this reason sufliciently cx- 
cUuh'd. 

All the publislicd data on the at- 
Inuhuiee of eliildren in inirHCry kcIiooIk 
diMiioii.slnUc beyoTnl a doubt (hat the 
largo.st jiroporl ion of ahsonco is due In 
"(‘olds." Mvoii if I hose cold.H cau.sod 
no pliy.slologieal injury whaUnmr, Ihorci 
is lilllo (juoslinn Uml the dislurhanco 
of vmilino, and tlie pmupcriiig custoui- 
arily liostowcd on ailing children, is 
likely to cause sign ifi cant psychological 
diuuiigo. Nursci’y schools would do 
wcllj Llicrefoie, to invite and promote 





A Technique for Diary Analysis' 

EaTiiEii L. Belcher 


D iary recording ia one of the 
oldcafc incthodg of studying 
the behavior of children. The 
relative advantages and disadvantages 
of such records as compared to those 
secured by more systematic types of 
observation have been subjects for 
considerable discussion. Special merit 
is frequently claimed for the incliiaive 
nature of diary observations. On the 
other hand, the syfiteinatic methods of 
ohiServation of delimited types of 
behavior lend themselves more readily 
to control of the observer and to 
quantitative treatment and interpre- 
tation. The widespread use of diary 
methods necessitates some inquiry 
into the reliability of the data col- 
lected and into the uses which may be 
made of the results. 

In the course of a study of the ad- 
justment of a group of nursery school 
children to a public school kinder- 
garten, the writer made a series of six 
observations from eight-tlurty to nine- 
thirty o'clock each inornitig in each 
of two schools. All children were 
ol)sevvecl simuUiincouHly. The writ- 
er's object was to secure a complete 
protocol of the tcachcr-clilld relation- 
.ship, with no selective attention to 
any particular activity. The record 
consisted of a running account of 

^From the Child Development Laborn- 
tories of the University EUrnGntdry School, 
University of Michigan. 


events made in longhand in a note- 
book. 

No plan for the treatment of the 
data was formulated in advance. 
Subsequent to making the observa- 
tionSp it was believed to be of interest 
to determine whether some of the 
principles evolved from time-sampling 
techniques could be applied in analyz- 
ing diary records. The method of 
analysis was suggested by Olson (3). 
The application of such a method to 
an analysis of data already secured 
in diary form has, of course, obvious 
llinitationa as compared to that of 
employing the time-sampling tech- 
nique originally, i.e., in both the 
recording of observations and the 
study □£ results. 

For the analysis of the diary ac- 
count, a unit of measurement was 
defined in general as any manifesta- 
tion of a specific item or category 
of behavior by a child during an 
observation sixty minutes in length. 
Two large categoriea were estab- 
lished, subdivided as follows: 

1. Teachcr-iniUated activities 

a. Teacher gives aid to child. 

(Includes unsolicited 
physical or verbal help.) 

b. Teacher initiates conversa- 

tion with child. (In- 
cludes "give and take" 
in remarks on general 
matters.) 
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c. Teacher criticizes social or 

emotional behavior of 
child or use of materiala. 

d. Teacher gives definite sajy- 

gesiion to a child. (As in 
calling attention to rou- 
tine.) 

c. Teacher settles a group con- 
flict among children. 


In order to use material of this type 
in an analysis of teacher-child or child- 
teacher contacts, we would wish to 
know something concerning (1) the 
completeness of the notes taken, (2) 
the constancy and reliability of group 
and individual records, and (3) the 
number of time samples needed to get 
dependable descriptions of the be- 


TABLE 1 


Frequency count of each hnii studied* 



SCHOOL 

A 

1 BcnooL : 

n 

aOMMAHY 








Boyfl 

Ciirlfl 

Total 

Teachcr-inifcift ted ac tivities : 





■ 





Direction 

28 


67 

22 

B 

35 

50 

52 

102 

ConvBtaation 

26 


52 

6 

B 

14 

32 

34 

66 

Crifciciam 

13 

14 

27 

10 

13 

32 

32 

27 

00 

Aid to child 

20 

18 

3B 

13 


20 

33 

25 

58 

Stimulation 

27 

le 

43 

■1 


3 

28 1 

IS 

46 

Group conflict 

8 


B 

B 


4 

12 


12 

Total 

m 

213 

236 

65 

43 

108 

187 

150 

343 

Child-initiated activities : 










Child asks aid 

10 

10 


13 

0 

22 

32 

28 

00 

Queationa 

7 

11 


3 

2 

5 

10 

13 

23 

Volunteers 

4 

6 


2 

1 

3 

6 

7 

13 

Converaation 

5 

B 



1 

1 

5 

2 

7 

Total. 

m 

37 

72 

18 

13 

31 

63 

60 

103 

Number of children 

13 

19 

32 


12 

27 

1 

28 1 

31 

59 


* The maximura possible occurrence in each aub-classification under the conditions 
of the method is the number of children as shown in the last row of the tabic multiplied 
by eix (the number of observations). 


f. Teacher gives stimulaiwn 
to guide child in making 
Q choice. 

2. Child-initiated activities 

a. The child aska for aid. 

b. The child starts a conversa^ 

lion with a teacher. 

c. The child volunteers some 

information. 

d* The child aaks a direct 
question of the teacher. 


havior patterna of individual children. 
A statistical analysis of the diary in the 
described units yields some informa- 
tion on the last two problcina. 

By employing the defined categor- 
ies, it became possible to go through 
the diary record and acciiie a fre- 
queney count for the various items 
(table 1). In the assignment of be- 
havior to categories, there is probably 
a Eubjective factor which could be 
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tested by having a fiocond pnr.son sUitly 
the records in n siniihir faslnon. iSiich 
a check ivas rmido by AiidruH (I). 
It will lie noted I lull the nnik (M’der of 
behavior is irmgldy oiinilar 

for boys and girlsj and .siinibir triaula 


The (ixtonl to which a single obser- 
vation period will give reliable descrip- 
tions for individual children with 
respect Lo hehavior in these categories 
(;[in lie studied by comparing tho 
ol )y or vfi Lions of one p(;riod with that 


TAHf.bi 2 


Coefficiently oj myrrhilinji Itf tn'n u rni\:u:c\i(ivfi nhiitriUiiitniH oj fcriclic.t'-iniiiiiUfl fictioiUea when 
nntillfuiii iiy moiic. t’ri ft rimy af the nuhdiviaioJt.'i uf the Inrger cri/pf/nry 


OIlHBH- 



untmir. 



fK imor. II 

VATltlN 

feiiiod 

Oire^aiii) 


Ciiii- 

AiX In 

Sliiini- 

I 

Con\’or' 

CriU- 

.Aid In 

iSliina' 





cliihl 

lulion 

lion 

n Ik linn 

riHiii 

nliild 

Inlion 

1-2 

•M 

--,21 

- , 14 

-.00 

.00 

.02 

.00 

.30 

.53 

.00 

2-3 

M 

.21 

-.11 

.2.5 

.00 

.32 

-.13 

.20 

-.15 

.00 

3-4 

-.on 

, 12 

.(10 

.01 

.11 

.H.S 

.04 

.73 

.■20 

.00 

4-5 

.37 

.-U 


-.15 

■ OS 

.80 

.04 

.72 

.38 

.00 

6-0 

.4H 

. 0:1 

-30 

.10 

.40 

.80 

1 j 

.00 

.G4 

.00 


Qio miiintiiiiK’d wh(^i\ Ihi^ data art* 
fitudied .separately i>y scliords- (.'on- 
Ecciuciitly, LIkm'o setMiis to Ik'. a Ijasis 
for the prediction of group trinnls 

d'Alird'l :i 

CoefficicnlH oJ corrcjiidtiti Iwiuv rn rMH.vrrijf ii r; 
(j6iTery«fa>M^ of U’oehrr-rhilii ohilif- 

teaclicr conlticlfi v^ht n f/u' liatti nrr. tni<\l}/zeit 
in Icrmn of llw. voijor rfitnjurii'-y 


r.lTION 

FEIIIODy 

COll- 

FAHEP 


IM'IIllOI. II 

Tell ill (T- 
cliild 

Cliilil- 

li-!ieljrr 

’I'lMr'IllT- 1 
I'liilil 1 

Cliild- 

(i-iiflii'r 

1-2 

.41 

-.OS 

.41 

.01 

2-3 

.23 

.4.5 

,33 

,21 

3-4 

-.08 

.10 

.77 

- 01 

4-5 

.3i 

.47 

.07 

- .00 

6 -fi 

.74 

.24 

.07 

.73 


that can be rtivtMdtal by (lie nicllinil. 
No ntlemjjt will lx* nnuh; lien* lo 
present an aualytie study of lUe fiiets 
of table 1 . Perhaps I he most ol)vi(m.s 
trend is the prepoinleriiiiee of (eatdua'- 
initiated contacts in the total uuudier 
of contacts. 


of anothor, IMuh is acconiplLshcd by 
K(!t(ing up four-fold Lable.H showing 
presenee and idisenco of the behavior 
on (*aeli occasion for each child. When 

TAllLK d 


ifrfjih'tf/ for Icachcr-iniliaicd 

(ictwiticn 



HniOOCi A 

Hciiaoi. ]i 

|IE1IAVin]l 

Odd- 

evpn 

Sjionr- 

inEin- 

llrown 

predio- 

linii 

Odd- 

ftvon 

Sjionr- 

innii- 

Ilrown 

predic- 

lion 

DlretLion. 

.78 

.87 

.51 

: ,G7 

Cmiver,siitioii, . . 

.2(1 

.41 

.57 

.74 

Critic. Ihiu ..... . 

.70 

.80 ' 

.52 1 

.77 

AiO to cliild 

.02 

.04 

..58 

.73 

kSLiiiinlalion 

.4H 

.05 

-.01 



I his ix done for con.sianitive olhserva- 
(ions in the siil)division.s of the 
teacher-initiated uclivitics, it will be 
noted ((able 2) that Llio eocnicients 
(llie method u.sc(l is descrilied by 
Kelly (2)) show conaidcrivble viivia- 
Inlity with a range from comparatively 
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high positive correlations to some 
correlations which are actually nega- 
tive. More often than not, however^ 
the coefficients seem to be positive 
and show that there is some consist- 
ency involved. In the material 
given, it would be difficult to isolate 
the effects of constancy of the be- 
havior and reliability of the recording. 
It is fairly safe to assume, however, 
that a Bingle diary record of the activi- 
ties of a group of children may be 
quite erroneous in describing the 
behavior of an individual child within 
it. The situation appears to be im- 
proved somewhat if we are willing to 
limit our description to coarser cate- 
gories (table 3). Smith (4) arrives 
at the same conclusion in a recent 
report in which a running account 
of a child's behavior has been made 
and analyzed in accordance with a 
modified form of time sampling meas- 
urement. 

The advantage pointed out in con- 
nection with current studies to the 
effect that multiplication of observa- 
tions employing a definite unit of 
behavior of a stated length of time 
results in increased reliabilities can 
be illustrated with the diary data. A 
score was computed for each child, 
based on the number of one-hour 
observation periods in which a par- 


ticular category of behavior was 
shown. AVhen the odd-nuinbered ob- 
servations are compared with the 
even-numbered obaervationa, it will be 
observed that negative correlationa 
tend to disappear and appreciable 
correlations appear (table 4). 

The claims for the value of diaries 
in synthetic interpretations of complex 
behavior patterns haa not been 
touched upon. It should be noted 
that interrelationships within the di- 
ary record can be studied quanti- 
tatively by the same correlational 
methods as were used in the study of 
reliability, although the scientific value 
of the determinationa may be lower 
than in systematic recording. 

CONCLUSIONS 

It would appear from the present 
analysis that diary recording of obaer- 
vationa can yield usable data when 
we are interested in coarse units of 
behavior or trends within a group, 
and that diaries take on an increasing 
reliability for individual description 
as the diary records arc inulUplied. 
It is believed that diaries may a]ao 
serve m exploratory use to suggest 
subsequent delimitationa of behavior 
for an attack by the method of re- 
peated short samples employing care- 
fully defined categories. 
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The Form and l'\inction of Children’s 

Questions 


Va)[T{\ a. DaVIH 


statement or the i'jioiou-m and sum- 


mahv or I'iiKvioias in'V]:stk;atton.4 

T he liioniLiirc on ehihl dovolop- 
iiKMit nowlioio 3d (‘Ills ail !iii:il3^si9 
of unseUiclcd S[)ojilMiU‘nus liiies- 
tions asked by ji lar^^o miinhri' of 
children in llio every-day liome silna- 
tioii. This is .miriirisinj^ in vimv of I ho 
fact that we find inlere.sl in (he- subjiM‘l 
mngiiig all (he way from (he gimel i(^ 
approach of Darwin (7), 'I'aine (‘2S), 
and 0 fliers (lo^ 10 , 21, 2f)) (.0 fln.^ 
I’cccol; fiiiudioiial elassifiealioii of 
Piaget (21). 'To Jlain (1), ( omijiiyre 
(G)j Sully (27), and Eoluiiinoii (2) [he 
asking of ([Uestions is doe (0 (lie in^ 
sUuct of curiosity. WoialwoiHi (M) 
IJoiiUs out dial (lie driving forci^ is 
"cuiiosLly vegardiug some pui'lieuliir 
thing.*' To Jlohaunon (2) iiiijuisidve- 
Tic&s and cviriosdy eKi)ress 'Mefeelive 
ficlf-control," or in Siilly's (27) \v<M‘ds 
“n mood of gemn'al lueiijnl di.seiuilenl 
and peevishness.'' Hall and Siiiiili 
(U) made a ihoneer arialy.sis of (pie.s- 
timis ill ('onnecdon wi(h a .sliidy of 
cnnoslly ill ils ndalioii lo iuli'resl. 
Out of J2'17 (jiK'.stionnaire des(M'ii)l ion.n 
of case.s of curiosil \‘,'J77 wen' (pies (ions, 
but since Ow.y were i(‘|>(ii(.(al fiom 
memory (hey could hardly be aeciiiMh' 
in form or ro|)resen(ii(iv(‘ in conleiil. 
The authoi'H suggiast lba(. "a li.st of all 
the questions asked by a child during 


a wradv or a inontli would probal)ly 
furni.sh material for a very fair guess 
at bis interests and surroimdings," 
Home inform a lion as to frequency of 
questions may be obtaincfl from the 
eou\a;r.S!Ll.ion records of the pioneer 
sluderils of language development. 

(4) found that questions con- 
slitiiled 21.0 per cent of tlio 1250 
reiiiark.4 maih^ by liis daughter which 
lie recordial aiimially from her second 
1.(3 lier eighth liirtliday. Trot Lien (29) 
i'ec(.n‘d(al T) quoatioiis in one hour's 
observation, 22 per cent of the to(,al 
(amviM'.satioii during tlic hour. The 
Hrandeuhurgs (n) classilied 18 per e(nit 
of their child's c(jnversaLi(;)]i a.s qiies- 
liuiis id. tliifty-eigUt months, 20 iier 
caniL at fifly-two luoid.hs. The con- 
versidion of the Iwo six-yciu’-old 
hoys .sIsHlicd by I’iaget (21) yielded 
17 and I'J |>(‘r cent of ciuestions. Nice 
(iS) reports (Jie lowe.st percentage 
fouinl V)y any of these iuvesligvitors, 
11-2 p('r cent in lli(.‘ coiivcr-sation of a 
ff)i'ly-s(‘V(‘[i liioiitlis old girl during a 
fliii'lisui hour day. 

d'li(‘ miriiialivi^ langmige sUidles of 
Siiiidi (211) and :Me( 'ai'lliy (17) throw 
fiirllim’ liglit on (lii.s |)[>int. 'bluy an! 
of especial valiK! since they diail willi 
gnjujis of cliildron Jit siicd'ssivc agi‘ 
levels, instead of being eoidinod to one 
or two individiiaks. lloUi these Htudics 
find that the percentage of questions 
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increased with age up to about five 
yearSj when the investigations were 
concluded. McCarthy's results, ob- 
tained from children carefully selected 
for age^ sex and, socio-economic status, 
seem conclusive. Between the ages 
of thirty-six and fifty-four months, 
questions made up 14.4 per cent of 
the conversation of chilclTen in the 
upper socio-economic classes, 7 per 
cent of that of children in the lower 
socio-economic classes. 

There has been much speculation as 
to the function of questioning in child 
development. Sully (27) finds two 
categories: (1) thirst for fact (what, 
how old, where, who, naming); (2) 
reason and cause (why), beginning at 
two, but most frequent from three to 
four years. The motivation may be 
"desire for order and connectedness'' 
leading to anthropomorphism; teleo- 
logical (cause, purpose); and a deeper 
"sense of perplexity, mystery, con- 
tradiction." Trettien (29) finds reason 
and cause linked with the anthro- 
pomorphic attitude and following the 
simpler questions of “fact, substance, 
action, place." Snyder (24) differenti- 
ated four categories, of which that be- 
gun by the interrogative words ia last to 
appear and most complex. Her others 
are variations of the imperative, in- 
volving cooperation, permission, or 
approbation; questions of fact 
(counterpart of declaration); and a 
combination of question and exclama- 
tion. 

Smith (23) adapted the Snyder 
classification, including requests for 
permisgion, approbation, or corrobora- 
tion as a fifth category. Stem (25) 
describes two ages of questions, the 
naming period, reached in the second 


half of the second year, and the three 
to four year stage of when and why, 
directed mainly toward justification of 
commands and the desire to know. 
Hollingworth (12) places the Question- 
ing Age from three to six and classifies 
the motivation ns first, genuine cu- 
riosity; second, the desire to check up 
the child's own generalvzaUons by the 
approval of one better informed; and 
third, getting and holding the atten- 
tion of others. Piaget (21) has de- 
veloped the most complete clagsifica- 
tion of questions to date, and reported 
it in such detail that it could be used 
in the present study. A teacher 
recorded 1125 of the apontaneoua 
questions of a six year old boy on daily 
walks of about two hours extending 
over a ten inontha period. Unfortu- 
nately she began by recording only 
Whys^ and midway changed her 
procedure so ag to include all ques- 
tions, thus malcing it impossible to 
calculate percentages for the various 
categories. 

method 

The questions analyzed in this study 
were recorded by mothers attending 
study groups conducted by the Paren- 
tal Education Department of the 
Institute of Child Welfare at the 
University of Minnesota. They were 
provided with blanks adequate for 
recording 50 queatious, together with 
the explanatory data conceinirig time 
of day, person questioned, and similar 
information needed to make the ques- 
tions intelligible. An instruction sheet 
was furnished with the blanks. 
Mothers were requested to start the 
record in the morning and as far ns 
possible to continue without a break, 
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inchulinK (^vorylliiiif; of inlrrrtH^nl ivc 
form cxcc.i)t word fniontioiif^, 

wliicli would ofHMi U) Ko oV)seurc in 
meaning us to uiiiko cil/issitieiilioTi im- 
possible. rcj'MxI.H Slirll [IH Si'liool, 
or outdoor pluy d\n-in[; \vhieh l!u'. I'.luUi 
WUH IJOL uiultM’ tiu‘ imdbcr's rdjs('rvii^ 
t.iorij wore to l)o oiniMnd. 
was to be ebiridcd by piLniidhoticial 
explanation and uiidorlininp; llio mii- 
phasii^cd word. iMotlicrs were; c;m- 
tioned iigaiiist poJishiiii^ up Die cliiUrs 


No iit.teinpt iviis rnaclc to control ngc, 
or socio-oconoiiiic status, save that 
llu‘ ago limit.s were roughly set as 
(hi'ce and twelve years. 

nifudts wore returned only by 
niolluuH belonging to tVie three up])er 
sociio-eoonoiiiie ciiiegorLes. It seems 
probaljle tliut sueli factorH as interest 
ill (lie stvuly of chiUlreiv, leisure to 
indulge this inleiest, and the ability 
to fill out fi fairly complicated blank, 
would necessarily operate to select a 


TAIUJO 1 


/Ji.s-^rj'traovN 0/ cri'T^' hi/ atjo rinU ,‘<n;r riarj /Jiraii ttf f/MCfiiious fa liifvrdjj 


AdK 


iiDvr 


(iiniji 

UOTJI 


Niini- 

llivliK«': 

.Mrnu 

M i‘;i ii 

Niun- 


Mi’ilii 

Ml- Ml 

Num- 

Mi'.in 

Jle.ari 


1j( r of 

(jf II Kd 



lUT [il 

td fi^i) 

nRii 

k<[ij!l]i 

\m uf 

[^0 











L’41HtS 



ircar^ 




U ur J,i 




K Ortfa 



u’Q rda 

:i 

n 

;i'l -H 

:(7,r. 

5.00 

5 

:j2-:io 

37-2 

5, Cl 

7 

37,3 

5.40 

■1 

10 

■I'J- ,ni 

.1(1 ;( 

h.2‘1 

5 

■iH-oa 

,w.o 

0.32 

15 

IT 7 

0,27 

f) 

7 


a7.7 

(),27 

-1 

55-02 

57.7 

fl-71 

11 

57 . B 

0,43 

A 

7 

fin 7(1 

71.0 

fi.ho 

H 

07-7(1 

71.0 

0.07 

15 

71.0 

0 03 

7 

0 

70 -.so 

Md.H 

0,51 

7 

80-88 

H2.G 

0.00 

13 

83.0 

0.72 

8-12 

7 

07 OUl 

ii'i.i 

(1.2H 

5 

05-i;ii 

111.(5 

(l.fld 

12 

u;vi 

0.43 

Younger 

10 

:j-i (11 

‘10 dl 

(1 1:1 

17 

:i2-oi) 

51, d 

(l.'27 

30 

50.4 

0.10 

group 












Older 

'20 

( 111 -bin 

i)o.;i 

0,50 

17 

70 -131 

88.2 

O.RO 

37 

80.3 

0,72 

group 












All 

30 

:m-mo 

70,0 

0 a5 

:ij 

s2-iai 

00.8 

C,G8 

73 

00,0 

0.40 


laiigunge, or alleinijdng (.0 elitdt cpieH- 
tioiis. The iuHtriiclioiis were closely 
observed, and the rerorda \\’ere care- 
fully and very Hatisfiictio'ily iilled out.* 

* broiu IniiLiLiiU^ af (HiiUl \\\'Un.rc‘, 
tho UnivcirHity of Minnc'Hitii. 'I'lm 
cniLion nf llio iinUlicrji \sli(i unicli^ lliin 
report po.miihhi iti jjirciilly rmiirci'iiLUMl, 
Gritotul iK',kuu\vtnl^iiu‘Tit Lii iiiiitU' Ui 
Dr. Eathcr M(:( liaiiin imU LIk' pHn-nL tMu- 
cutiofi HtftU fur (lint rilailini^ UliuikH jiihI iii- 
tercBting niotlinrH, and to Dr. .tilm K. Aii- 
detBon, Dr. Flnrciu:o (buidiouaki^U, aiul Dr. 
Mary Shirley for [iilviri iwul lujsistuiua; in 
preparing the rrniLorinl for jaibliciUion, 


HUiuirior grouj) of iiioLhcrs. This situii- 
tion inade it iiniax^sible to verify the 
findliigH of other iiivestigalora (8, 10, 
17) as to llie iiiarlecd ditTercuces in 
Hf)e[‘(!]i development between cliildren 
of the. ujiptir jind lower socio-economic 
cl/is.ses, 1>iit llu! rosallM of (bis slncly 
ai'(’ not at vaiiaiice, wiili tiieni. b'oiir- 
((‘Cii uf [\\.c lit) children wlmse blankH 
wer(i eoiiii)leled most fpiicklj' have 
j)/irt:nlH belonging to the professions. 

A study of children’s questions 
would not be complete widiout some 
comparison with the ques lions of 
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adults. To obtain an adequate samp- 
ling of adult questions proved im- 
possible, 30 following the example of 
Boyd (4), recourse was had to the 
printed page. Tifty questions were 
taken from the convcrs-ition of two 
male and two female characters of 
contemporary fiction, and these were 
supplemented by 300 questions ex- 
tracted from legal testimony as pul> 
liahed verbatim in newspapera. To 
what extent the fact-finding objective 
of the court situation held the ques- 
tions to stereotyped forma aa com- 
pared with random conversation ia 
unknown, but the material has the 
merit of being actual spoicen language 
recorded on the spot by experts. 
These 500 questions were classified like 
those of the children, and comparisons 
were made on a percentage basis. 

nESULiTa 

Seventy-three records, 39 for boys, 
34 for girls, were returned, making a 
total of 3,650 children's questions for 
analysis. The age distribution of sub- 
jects is given in table 1. The distri- 
bution is continuous, the four year 
group, for example, containing all 
children whose ages fall between three 
years six months and four years five 
months. Because of this fact, and the 
small and variable number of cases at 
each level, year by year comparisons 
like those made by McCarthy (17) 
are impossible, but comparisons on the 
basis of an older-younger division re- 
veal certain age differences. When sex 
differences in the two groups are pre- 
Bcuted, the reader should bear in mind 
that the younger boys are slightly 
younger, the older boys slightly older, 
than the corresponding girls. 


Length of Questions in words 

Nice (19) suggests that length of 
sentence affords a simple criterion of 
advance in mastery of speech, and 
McCarthy (17) found an increase from 
year to year in sentence lengtli. Tablo 
1 shows a Hirailai alight but consistent 
increase in the length of questions. 
The difference in mean length between 
younger and older ago groups ia sta- 
tistically significant (D/SD clif, 
6.55), bub the total rtange in length ia 
very constant for both groups. The 
questions of girls arc probably sig- 
nificantly longer than iho.sc of boys 
(D/ SD dif- 2.55). The distribution 
according to length in words for 
younger children, older children, and 
adults is shown in Tig. 1. "J'ho simi- 
larity of the curves suggests that the 
four to six word question i.s best suited 
to the expression of interrogation in 
the English language. Comparison of 
mean length shows that the questions 
of nduUa arc significantly longer than 
those of children (D/8D dif. 9.70), 
bub 42 per cent of the adult qiicstiona 
are of six words or less, and only 7 
questions out of the 500 exceed the 
maximum length for the children. 
Fig. 2 compares the length for boya 
and girls, and here the curvc.s arc 
almost identical. 

Time j'cquircd to obtai?i fifhj quesliom 

Although insti’uctiouH on tins point 
were explicit, some recorders did not 
make it clear just how long the child 
was under observation. If John comes 
in from school at 3:30 p.in. and a.sks 
a question, but there is no further 
entry until 6 : 30 p.m., are we to assume 
that he asked no questions during that 
time? If the record goes on thus for 
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five or six clays^ we suspecb that the filled out accurately enough to make 
mother is noting only the exceptional analysis of time possiblOj but the 
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TABLE 2 

lijne required to ohiaui fifty Questions using records 



I'owNrtfin 

riiioui* 

OLDSII 

annup 

totai. 

Doya 

Aoiirj min- 

utcH 

3 3G 

3 17 

Aorirfl Til Ill- 

umes 

3 12 

4 IG 

30 minutes to 10 ho lira 40 miniitea 
50 minutes to 14 hour.s 5 minutca 

Girls 


Both 

3 20 

3 44 1 



and striking questions, which is the results as stated in table 2 were in- 
very thing we wished to avoid. Sixty- definite. The time range was from 30 
one blanks (29 boys, 32 girls) were minutes to 14 hours 5 miuutea, but the 
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writer aerioualy doubts whether the 
time is accurately stated when the 
total pertod ia many hours long. 
Question asking ia yariablc^ depending 
on the situation, the interest of the 
moment, fatigue, and many other 
factors. One inotlier returned two 
blanks obtained from the same child 
at an interval of two months. The 
time for obtaining the first quota was 
9 houi'B 55 minutes, for the second, 5 
hours, 15 itiinutea, It seems clear that 
the situation does not necessarily 
determine the rate. Tabic 3 ahowa 
that children 1 and 10 naked their 
questions on motor trips in 38 and 56 
miniites respectively. On two occa- 
Bions the writer recorded questions 
asked by boys on motor trips, when 
the parents were present and the 
child was under accustomed surroLind- 
ings; yet child 26, aged eeventy-six 
months, asked only 36 queabiona in 3 
hours 45 minutes, and child 35, aged 
one hundred nine months, asked 20 
questions in 5 hours and 45 minutes. 
In view of the inconclusive findings in 
regard to time it was decided to com- 
pare the 15 boys and 15 girls whose 
records were completed in the shortest 
time, Bince there ia little likelihood of 
error where records are nearly or quite 
continuous. Table 3 indicates that 
boya ask questions faster than girls, 
but there is no evidence that the rate 
falls off with advancing age. 

Circumstances under which questions 
were obiainsd 

Table 3 also summarizes the situa- 
tions under which the greater part of 
these GontinuQua recoida were made. 
The circumstancea seem fairly repre- 


Bcntative of the usual interests and 
activities of the ordinary child. One 
constant factor (of writing being done) 
was present in every situation save 
one, where the mother sat on a screened 
porch and recorded the question.^ as 
they wore asked of a noiglibor. How 
foreign this writing was to the chi Id' .s 
usual cxperiGnce of course depended 
on the every day routine of tlie in- 
dividual home. Forty l)lanks con- 
tained no questions due to the writing, 
13 contained one, 9 contained two, and 
BO oUj up to ft inaxiimnii of twelve. 
In the last named inatanee, the ques- 
tions were recorded during f^unday 
dinner, and writing at the La hie was of 
course a novelty. Eighty-six ques- 
tions out of the 3,650 were attributed 
to the writing, and these were of very 
great variety. The most frequent 
was, ‘Whiit arc you writing?' Thi.s 
was often followed by nsldng why the 
Inatitiitc of Child Welfare wanted to 
know, or when the mother would be 
through. Several cliiklreu wished to 
do aoiuc writing themselves, to borrow 
the pencil, or bo use the desk. One 
four-ycar-old boy at lunch asked, 
'Do you ace how I do like you— -write 
in between bites?' Others wouderctl 
if the mother were writing a letter, 
ft poerUj a recipe, or an encyclopedia. 
Special note was made of these 86 
questions, Bince there was no other 
factor common to all Lho sibilations 
under which qucstioiifl wore obtjvincd, 
and uo other iinuBuiil (jcciirrcncij re- 
sulted from tlui recording. That it was 
not unusual to all the cliildvcn i.s 
indicated by the fact that inoi’o than 
half the records were not infiuenced 
by it at all. 



TABLE 3 

Age, time required, and silualioji under which questions were asked, for 15 hoys and 16 girls 

whose records were obtained in the shoriesi lime 



CJEILD 


TIUB 

BlTUATION 

Boys 


Younger group i 

1 

nloTilh-s 1 

47 ' 
47 

40 

4B 

57 

60 

IIUiU|Ib3 

38 

117 

48 

110 

60 

40 

Motor-car trip clown town 

Household routine, playing with brother 
Lunch hour 

Playing with new toys 

Lunch hour 

DiscuBBing adult activities 

Average, 

61.1 

00.8 


Older group " 

7 

g 

D 

10 

11 

12 

13 

14 

15 

61 

61 

GG 

72 

74 

79 

89 

B9 

100 

103 

98 

60 

50 

05 

OS 

00 

30 

45 

Morning routine 

Solitary play 

Trip down-town, street-car 

Motor trip, Duluth to St, Paul 
Conversation on porch, adults and chil- 
dren 

Play with (rietid, age 89 months 

Solitary play 

First visit to friend, age 09 moatha 
Constructive play with friend 89 mantha 

Average 

1 1 1 > 1 1 q 1 

■1 

70.2 


Average all 


■i 



Girls 


A 

32 

iia 

Outdoor play, mainly in awing 


B 

39 

128 

HouBcliold routine 


C 

30 


Sunday morning routine 


D 

63 

70 

Morning routine 

Younger group ■ 

E 

66 

120 

Playing with aiater, age 08 months 


■9 

62 

loo 

Breakfast nnd lunch 


Wm 

07 

00 

Flay with friend, boy, age 90 montha 


HI 

68 

60 

Solitary play, drawing 



60 

61 

Solitary play, talk with adult friend 

Average 

62.7 

0G.4 



j 

73 

01 

Sunday dinner 


IC 

00 

145 

In bed with mumps 


L 

BB 

04 

Play with aiater, iigc 55 months 

Older group ' 

M 

06 

140 

Morning routine and walk to Hcliool 


N 

100 

90 

Sunday morning routine, making cookies 


1 0 

131 

122 

Sunday morning raiitiue 

Average 

. . . d . 

04,5 

107 


Average all 



GO. 3 

] 101,7 

F 


Significaiice of difl’crencc in time for boys and girls (D/SD diff.) 3.03, 
Eiably per cent of girla reached or exceeded medLan time for bays. 
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THE FORM or QUESTIONB 

There seem to be in English two 
principal ways of asking questions. 
They may begin with one of the in- 
terrogative words, or with an inflected 
form of one of the auxiliary verbs. 
Piaget (21, p. 210) calls the latter 
"simple questions," and does not 
differentiate the various auxiliaries in 
accordance with frequency of use* In 
English, however, these "simple 
questions" are nearly always expressed 
by means of the auxiliary do. Where 
the French say Pensez-vou&^/ the Eng- 
lish say, Do you think? The impor- 
tance of these auxiliary verba has been 
demonstrated by Stormzand and 
O'Shea (26) who found on analysia of 
10,000 sentences selected from litera- 
ture, newspapers, and school com- 
positions that 68 per cent of the verbs 
used were irregular, and that the 
auxiliaries were used three times as 
often as all other irregular verbs put 
together. Since the inflection of these 
verbs has to be learnecl by long prac- 
tice, and since their use expresses 
shades of meaning less essential than 
the main verb, we would expect the 
young child frequently to omit them 
altogether, and here lies a partial ex- 
planation of the increase in sentence 
length with advancing age. For the 
purposes of this study the emission of 
the interrogative word or of the ex- 
pected auxiliary form lendeya a ques- 
tion incomplete. It is also possible to 
ask Of question merely by the tone of 
the voice, aa You line in Minneapolis? 
This flort of question was seldom found 
on the children's records. More fre- 
quent was the addition of can't 7, 
or doesn't it? to a declarative sentence, 
McCarthy (17) did not classify these 


as questions, becauso she wns following 
Piaget’s socialized— egocentric classifi- 
cation. While questions are ipse facto 
socialized, many sentences of the type 
under consideration are egocentric in 
that they expreaa the desire for appro- 
bation and corroboration noted by 
Snyder (24) and Smith (23), or for 
social contact described by Johnson 
(14). But to have told mothers to 
leave out auch questions would have 
made instmetiona, already long, much 
too complicated, and would have in- 
troduced a large source of error. 
Moreover, Piaget, includes such ques- 
tions in the study described in Chapter 
V (21) and if we accept Claparedc'a 
definition of a question ns "the con- 
scious realization of a problem" whose 
function is "an incitement to mental 
activity in a certain direction in view 
of readjustment" thcic is justification 
for such a course. If complete cer- 
tainty existed, it is not likely that the 
question would have been asked. It is 
not easy to detect a difference between 
Jjncle Ed lives in ChicagOf doesnH he?, 
and Doesn't Jjncle Ed live in Chicago? 
especially from the written form. Such 
questions have been listed separately 
under the heading Declarative plus 
Interrogative. The percentage dis- 
tribution of questions among these four 
categories were tabulated. Boys are 
more likely than girls to begin their 
questions with interrogatives (D/SD 
dif. 3.31); girls are more likely than 
boys to use the auxiliary verbs. 
Adults use fewer interrogatives and 
more auxiliaries than children, hence 
the aex difference may be due to the 
alight superiority of girls in language 
development which has been demon- 
strated in other studies. On the other 
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hand, boys ask more questions involv- 
ing cause or explanation, and usually 
begun by what /or, what wakes, 
or how, while girls were found to ask 
more queationa involving permisaion, 
and other, social relations, which begin 
with may I, shall /, find similar phrases. 
In short, the obtained difference in 
question form may be the result of 
unequal ability in handling the inatru- 
inezit of language, or of clissimilarity in 
the interests motivating expression. 
The fact that older girla use a aig- 
nificantly greater number of auxiliaries 
and smaller number of interrogatives 
than younger girls (D/SD dif, 3.65, 
3.35) suggests that both maturation 
and training are involved. 

Adults arc more prone than children 
to omit the iuterrogiitive word, or the 
auxiliary form which expresses i?i- 
teiTogation. This was more marked in 
the questions taken from fiction than 
in the legal testimony. The inflected 
forms of the auxiliaries seem to be 
mtieh more frequently omitted than 
the interrogatives by both children 
and adults. The obvious interpreta- 
tion is that the adult, having mastered 
inflection, leaves out non-essential 
ivords to save time, while the child 
who is still having difficulty with the 
precise shades of meaning conveyed 
by mood and tense, is painstaking in 
putting them in. The use of the 
d eelnr a tivc-pl us -interrogative form 
seems to be an individual rather than 
a sex or age characteristic, although it 
is po.ssible that situation and mood 
may have some bearing. 

We would expect questions begun by 
auxiliary verbs to be longer than those 
begun by interrogatives, and this was 
found to be the case. 


VUNGTIONAL ANALYSIS 

In making a functional analysis of 
the questions Piaget^a classification 
system was followed, with the addition 
of a category for social relation and 
one for rhetorical question. These 
changes were necessitated by the 
greater variety and complexity of 
situations under which these queationa 
arose, and perhaps by the greater 
freedom of the American parent-child 
as compared with the French teacher- 
pupil relationship. That PiagcFs 
scale is a usable instrument is indi- 
cated by the scorc-rescore reliability 
of .68 obtained by the writer while 
still in the early stages of the work of 
classification. Similarly, a colleague 
who has never read Piaget^a book and 
who was asked to classify the 86 
questions mentioned above as arising 
from the child's reaction to writing, 
questions which were much more diffi- 
cult to classify than a random a amp- 
ling, did the scoring with a relability 
of ,77. The doubtful cases fell for the 
most part in the categories of Reality 
and Classifications, in which the dis- 
tinctions are sometimes finely drawn. 
Confusion of causal, action, or social 
questions almost never occurred. In. 
general the scale was satisfactory. 

The results of the classification ac- 
cording to function are shown in Figs. 
3 and 4. The distribution for both 
age and sex is surprisingly constant. 
As we would expect because of the 
small number of questions per cliild 
the standard deviation for tlic cfitc- 
goriea is always large. Thu.s, questions 
of cause ranged fi‘om 0 to 22; of social 
relations, from 0 to 25. Although there 
are few differences between categories 
which are statistically aignificant, there 
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are several vvhich ai'e of interest aa cITcct of the achool system aad aocieil 
indicating trends. Boys aalc more pressure on the apontancity of Ian- 
quesfciona of causal Oiplanation than guage^ but the data offer no evidence 
girla (D/SD dif. 3.07); they also nsk that the rate of question asking de- 
more questions involving clagaifLca- dinea with a.gc. Ilcfereiicc to the dis- 
tion (B/SD dif. 2.0^) and definition tribution of causal questions by years 
(D/si) dif, 2.95). Girls^ however, does show that a drop ocoura at about 
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Pio. 3, Pehcentaob Disthibtjtiok Among the Functional CATaaoiiiEs op Que.stjons 

Abked by TtrnEE Aan Gnocirs 

flak more questions involving social the time the child is learning to read, 
relations than boys (D/SD dif. 3.04). Certainly it is just aa probable that 
Younger children ask more questiona reading affords a new opportunity of 
of cause than older children (D/SD finding out things, aa that the child is 
dif. 2.13). This finding, to the earlier discouraged by the attitude of adults, 
writers (3, 13, 20, 27, 32, 33) would Questions of calculation apparently 
constitute proof aa to the crippling receive an impetus with the beginning 
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of the school age, although the in- Analysis of the functional categories 
crease is not statistically significant* by length yields statistical confirraa- 
Boys may ask more questions in re- tion of some obvious facts. It is 
gar cl to meaning of words because they apparent that more words are required 
have rather more difficulty than girls to ask Why do you write so or 
in acquiring vocabulary. Are we all yoing /or a walk through the 

Analysis of the data shows that the park? than 7s thi^ red? or What does 
differcnco between boys and girls in " obsolete** mean? That is, we would 
the number of questions involving expect questions of Causality and 
social relations lies for the most part Actions to be longer than questions of 
in tlie much greater number of per^ Reality and Classificationj and this is 

30 
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Fia. 4 . Peiicentage Distiudution Among tub Functional CATEQonrBa of Questions 

Asked dy Boys and Giuls 

missions and questions showing a sub- true at all ages and for both boys and 
ordination of self to others on the part girls, 
of the girls such aSj *Shall I help you 

make the beds?* This may be the pehsons questioned 

result of the situation involved^ or Piaget (21) conoludea that children 
may mean earlier socialisation of girls arc prone to question other children in 
in regard to their relations with others, regard to actions and intentions, or 

The small percentage of causal and "the factual aapcct of reality,” whereas 

social relations questions aslred by questions asked of an adult concern 
adults may be in part the result of the causes and motives. In order to test 

situation, but the relative importance this point, questions were classified 
of the categories was the same for the according to the persons addressed, 

questions taken from fiction and for The divisions were inothei's, fathers, all 

those taken from legal testimony, other adults (maids, plumbers, aunts. 
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grandfathers, even sfcrangera on the ovcrj since in many instancos recording 
street), children within a year and a was done in the partial or total ab- 
lialf of the child^a age^ older children sence of the father, nor do the records 
(the age of sixteen was arbitrarily enable ua to eatimate to what extent 
taken ns the point at which a child the child had the opportunity of ad- 
became an adult), younger children, dreasing the father. 18 girls and 21 
animals, dolls, and no one in particular, boys asked no questions of the 
In the final analysis all children were father. 

thrown together, as there semed to be The child-ndult comparison aug- 
no diiferenoe in type oi' length of ques- gested by Piaget yields only negligible 
tions asked of older or younger cbil- differences, although it is true that the 
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Fig. 5. Pbucentage DrfiTniBUTioN Among the Functional Catboohiks op CiiiLDUBN'g 
Questions Abked op Childubn and of Adults 

dren. The percentage of questions percentage of causal questions asked 
asked of other adults varied greatly, of children ia slightly smaller, and the 
beoauae some records wore made by percentage of action questions slightly 
aunts or adult friends, and there was larger, than the corresponding per- 
alwaya a chance factor involved in the centagea asked of adulta. Boya ad- 
selection of a certain time or place for dress a large pcrcenttige of their quea- 
recording questions. The moat iu- tionsof calculaljiontQthefabliei’. Girla 
tere&ting result of this analysis is the ask fewer questions of cause of the 
large percentage of queationa asked mother and of children than of the 
of the mother and the small but con- father and of other adultaj boys, on the 
stant percentage asked of the father, otlier hand, address more causal ques- 
No conclusions may be drawn, how- tions to the mother. All children nat- 
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urally enough nddreas fewer queationB 
of social jeJations to other adults than 
to their piirentSj whose authority they 
recognize. The percentage of sucli 
question asked of children, however, is 
only slightly below that of questions 
asked of parents, indicating that these 
children are well imbued with respect 
for the property and personality rights 
of other children, and are meticulous 
in requesting rather than commanding 
their cooperation. Fig. 5 compares 
the questions asked of children with 
those asked of adults. 

The only statistically significant 
difference between questions asked of 
adults and those asked of children was 
in length, questions addressed to adults 
being longer (D/SD dif. 6.50). 

BOUnCE OF QUESTIONS 

Of the 3660 questions, 87.8 per cent 
were attributed by the mothers to 
something in the immediate situation; 
10.8 per cent to remembered or remote 
events; 1.4 per cent could not be 
accounted for by anything in the 
child^s known experience. This classi- 
fication is necessarily rough and there 
is no check on its reliability. Because 
of the widespread interest in the 
memory of young children the remote 
questions were studied in detail, but 
with little result. The mean number 
of such questiona per child wnvS 5,41, 
with a range from 0 to 18, and with 
110 age or sex difference. Questions 
dealing with past events tend to fall 
into the categories of Reality and 
Actions, but on the whole the percent- 
age distribution of Remote questions 
among the functional categories cor- 
responds very closely to the total 
distribution. More Remote questions 


are asked of adults than of children, 
and Remote questions are significantly 
longer than immediate questions 
(D/SD dif. 5.25). Girls ask 14 per 
cent of their Remote questions of the 
father, and 70 per cent of the mother. 
Boys ask 1.4 per cent of the father, 
77 per cent of the mother. There is a 
suggestion that Remote questiona are 
prone to originate from conversation 
with adults. 

ORIGIN OF QUEaTIONS 

It would seem very possible that 
some activities and situations are more 
likely to call out questions than others. 
Mothers were asked to classify the 
origin of each question as best they 
could under eight suggested headings, 
conversation of adults, conversation of 
children, stories, pictures, activities of 
children, activities of adults, personal 
routine, and miscellaneous. The 
records indicate that the mothers used 
great care in this classification, fre- 
quently clarifying their decisions by 
explanatory notes, hence their claaasi- 
fication was accepted even in cases 
where there was apparent contradic- 
tion. The question, What time is it? 
was found under nearly every one of 
the eight headings, since it might 
result from hearing adults discuss the 
hour of a concert, from anxiety over 
being late for school, from looking at a 
pictured clock, or from the desire to 
dress or undress in record time. 
Furthermore, conversation with cliil- 
dren and adults may be going on 
simultaneously, and was sometimes 
so recorded. Because of thia very 
elastic chissifi cation the data are con- 
sidered only as suggestive of trends. 
Conversation with adults showed the 
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highest percentage of the nctiyitiea 
calling out questions. 

mnunsta OF ghujduen as indicated 

BY QUESTIONS 

An attempt was made to determine 
the interestg of these children on the 
bagis of their questions, aa waa sug- 
gested by Hall and Smith (11). The 
mothers were not asked for any im- 
presaiona aa to the children's interests, 
hence the question with an occasional 
explanatory note was the only source 
of information. Obscurity aa to the 
internst involved made it neceasavy to 
eliminate 242 questions from con- 
aideration. The usual intereats of 
children of the age range under con- 
sideration were tabulated from the 
AndersoU'Goodenough Baby Book and 
the Lehman and Witty Play Quiz, 
and the questions ohecked against this 
list, A few items had to bo added, 
and CUB (collecting) was nob repio- 
aented in the questions. The result 
was a list of 53 items some of which 
are themselves comprehensive. Thus, 
Active and Competitive Play included 
organized athletics and the activities 
of Boy Scouts aa well as random out- 
door play; Constructive Play might 
mean making doll clothea or building 
with Lincoln Logs, It was necessary 
to combine such itema to ke^p the list 
within bounds and to obviate the 
necessity of classification under two 
headinga where there aeemed to be 
overlapping of interests. Any list of 
this kind is lilcely to be affected by 
personal bias, but in the majoriby of 
inatauoea the interest is clear. 

The interests were tabulated in two 
ways, the number of questions in 
which a certain interest could be de- 


tected, and the number of blntika on 
which it WHS found. When the items 
were ranked in the order of their fre- 
quency of occurronce from greatest to 
least, the coeificient of correlation 
(Speermau rank-order formula) was 
found to be 0.94, hence the results are 
given for one method only (the first). 
Age and sex dilfcrcncGs where found 
were ill keeping with previously es- 
tablished differencGS in play equip- 
ment, mental teat scores, and educa- 
tional achievement. Boys naked an 
average of 3.3 questions about ma- 
chinea (avtplanca, motors, engines, 
traitia, mechanical toys), girla 1,8 
questions. The 20 older boys naked 
6 qucafciona in regard to school and 
homework, while the 17 older girls 
asked 31 queationa. Girla asked 
slightly more questions in regard to 
household work (average 1.88, for 
boys 1-26). The younger boys asked 
16 queationa about peraonnl appear- 
ance, the younger girla 17; the older 
boys 2, the older girla 21. Clothing 
irrespective of personal appearance 
Where are my other bloomers?' 'Do 
I need my sweater?') received more 
attention from girls (average 2.35 quea- 
tiona, boys 1.36), Boys asked an 
average of 1.74 questions in regard to 
natural history, excluding farming and 
pets, girls 1.15 queationa. Natural 
phenomena, such as weather, storms, 
meteors accounted for L95 ques- 
tions of boys, 1.47 girls. Questions 
in regard to meaning and use of lan- 
guage averaged 3.16 for boys, 2.82 
for girla. 

The degree of community of in- 
terests between boys and girls, and 
between older and younger children, 
was determined by computing the 
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coefficient of correlation (Spearman 
rank-order formula) between the fre- 
quency of occurrence of each item for 
boya and for girls. These indicated 
a dccrcjisG in commiiniby of intercsta 
between boya iind girls with advancing 
age, and there is a anggcstioii that the 
difference between the intcrcsta of 
older and younger boys ia greater than 
that between older and younger girls* 

That a community of interests ex- 
ists is further demonstrated by com- 
paring the extremes of the distribution 
for boys and for girla. Six of the ten 
most frequent items and four of the 
ten least frequent items arc found on 
both lists, and in no case is an item 
at one extreme for one acx and at the 
opposite extreme for the other. 

Interest in theology and sex seems 
to be very slight. Very probably the 
findings of other itivcstigafcora (11, 30) 
were affected by the fact that the 
records were made from memory. 
Obviously the amusing or unusual 
question is recalled, while the common 
place query in regard to some matter 
of every day life ia not. These five 
questions concerning the nature of 
God were asked by five boys, all less 
than six years old; 

God has winga to get down with, haan't 
ho7 

Did MarjG scb God? (siater cliiimed ahe 
hud) 

Why does God give ua piga to cat? 

Ia God there? (in Coyloo) 

Does God hear this? (blowing horn). 

Forty-nine questions dealt with de- 
nominational differences and going to 
church, including these referencca to 
the Resurrection: 

Ib Jcbub dead now? 

Mother, what does "He ia riflen" mean? 


How did the angel know Christ was risen? 

Mother, why did that angel (picture) have 
ft palm lecif in her hand when the ladiee 
came to Jeaufl' grave? 

How did Jeaua get up? 

Seventeen of these 49 questions were 
asked by one six year old boy, iu 
regard to Catholics and convents, 

Only 14 questions were found which 
Could be classified as sex questions: 

What is thiB skin for? (tcBticlea — child in 
bath) 

Will she have baby birds some day? 

Does the baby calf come out of the 
mother? 

Do they look like little Bceda? 

What do they look like when they are in 
the mo tiler? 

Who are J going to marry? 

Will I over marry when I grow up? 

Do the baby dcor come out of tin egg like 
tho chickens do? 

Where do the baby deer come out of tho 
mother deer? 

Does it hurt the baby deer when it comes 
out of the mother deer? 

What iu thia? (germ plaam in egg) 

How did it get there? 

What do thoy (little chickeua) do when 
their mother loaves them? 

You wouldnT think, would you, that this 
little apcck could grow into ft chicken? 

SEQUBNCEB OP QUESTlONa 

Every observer of children haa noted 
the frequency with which a long series 
of questions is set off by a single 
remark or occurrence. To Wallon (31) 
this is pathological, and Faegre and 
Anderson (9) caution parents against 
trying bo answer all their children's 
questions fully and completely. The 
records were analyzed to discover a 
possible age or sex difference in the 
number of questions on a single topic 
or logically following from a former 
question, and to determine whether 
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there ia a tendency for sequencea of 
questions to center around certain 
interests. Note >vas made of all cases 
where two consecutive questions were 
thus relatedj and if three or more con- 
secutive questions dealt with a single 
topic or were logically interrelated 
these were listed aa sequences and 
studied in detail. There were found 
to be 238 sequences. Every blank 
contained at least one sequencCj and 
one blank yielded seven. Eorty-four 
of the 50 questions on one blank were 
in sequence. The average length of 
sequences was 4.44 questions. The 
longest sequence was that of 17 ques- 
tions on denominational diffevencea 
mentioned above. There waa one of 
16 queationa on making doll clothes, 
and one of 14 questions on the pro- 
cedure at funerals. 

Analysis by age and sex did not 
show any difference in the numbci: of 
questions on a single topic. The 
mean number of consecutive questions 
on a topic for younger boys waa 1,68; 
for younger girls 1.54j for older boys 
1.52; and for older girls 1.58. 

If we may assume that length of 
sequence is a rough, measure of 
strength of interest, the next step is a 
comparison of the number and length 
of sequences concerning the various 
interest itcmB with the frequency of 
such items for the total distribution. 
Sequences proved hard to claaaify, 
since the laat question of the series may 
touch on a topic far removed from the 
original question. One boy began 
with Wh^i hmd of meat is thisf and 
ended with Where will I work when I 
grow up? yet the logical procedure 
from question to question was per- 
fectly clear. 

Classifying the sequences as well as 


possible^ 41 of the 53 interest items 
seenied to sorve as the central topic of 
a aequence, The 12 itciuB not repve- 
aented are sleeping, personal appear- 
ancCj occupations^ farmiut?) jneinory 
and opinion, social rclationa, cuircnt 
events, sex, acts of affection, colors, 
God, dreams and fears. Money, fires, 
circuses, birthdays, other places and 
peoples, war, and helping are found 
in the boys’ sequences but not in the 
girls'; jokes, electricity, school, gov- 
ernment, funerals, diseases arc found 
in the girls’ but not in the boys.' These 
sex differences mean little, since the 
frequency of occurrence in one sex 
but not in the other ia never greater 
than two. 

This aimlysia of sequences accord- 
ing to the interest involved yields 
nothing conclusive, but there is a sug- 
gestion that for this group of ciuldren 
a long series of qaestiaus results from 
an unusual occurrence or novel bit of 
conversation, rather than from the 
desire to attract attention or the lack 
of adjustment which ia Wal Ion's ex- 
planation (31). 

It might be expected that a connec- 
tion would be found between the type 
of question beginning a sequence and 
the length and general topic of the 
sequence, When a child asks a causal 
question is he in a ''frame of mind" 
which leads him to continue n.skiiig 
questions? Aiiiilysis of the initial 
questions of sequences yields no evi- 
dence that this is the case. The fiv.sL 
questions fall into the functional cidc- 
gories in very nearly the proportions 
obtained for the total distribution, and 
no one type of question tends to pro- 
duce long or short sequences. These 
findings like those of the other analyses 
indicate that children are motivated 
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to ask series of qucsfciona by actual 
interest in something going on. There 
ia no tcmporiiry toward clasai- 

ficfttioii, causation, or merely getting 
attention. 

bummauy and goncluhion 

Further Htndy of children’s questions 
along in liny lines is needed before any 
definite conclu.sion.s can be drawn. The 
data analyzed here indicate that the 
child in the present day American 
home of the upper fiocio-economic 
levels employs questioning, as does the 
oi’dinary adult, because it is an elTicient 
and convenient inean.s of extracting 
satisfaction from contact with other 
people, acquiring information about 
external reality, perfecting his com- 
mand of the instrument of language, 
and achieving adaptation to the phy- 
sical and social environment in which 
he finds himself. 

The findings of this study may be 
summarized as follows: 

1. Analysis was made of 3650 quefl- 
tions asked by 73 children between 
the ages of three and twelve years, 
and recorded at the time of asking. 
For purposes of comparison 500 ques- 
tions asked by adults were taken from 
printed material. 

2. Boys asked questions at a faster 
rate than girls but younger children 
did not ask them faster tlian older 
children. 

3. The length in words of the ques- 
tions increased with age. Girls' ques- 
tions were somewhat longer than boys’ 
questions. Questions of 4 to 6 words 
were cliamcteristic of both children 
and adults. 

4. Boys more often than girls began 
their questions with interrogative 
words; girls more often than boys 


began their questions with inflected 
forms of the auxiliary verba. The use 
of questions declarative in form with 
the addi tion of an interrogative phrase, 
or the omission of the interrogative, 
seemed to be an individual rather than 
a EDx or age characteristic. 

6. Boys asked more questions in- 
volving causal explanation than girls; 
girls asked more questions on social 
relations than boya. 

6. Causal and action questions wore 
most frequently 6 words in length, 
questions on reality and social rela- 
tions 5 words, those on classification 
4 words. 

7. Eighty-six per cent of the ques- 
tions were asked of adults, thirteen 
per cent of children. Questions asked 
of adults were longer than those asked 
of children, but there was no conclusive 
evidence of a difference in type of 
question addressed to adults. 

8. Eighty-eight per cent of the ques- 
tions seemed to result from the imme- 
diate situation, eleven per cent from 
remote events. Remote questions were 
longer than other questions and were 
asked of adults more often than of 
children. 

9. The interests of boys and girls 
as indicated by their questions seemed 
to be very similar. The difference 
between boys and girls increased with 
ago, and the interests of boya changed 
with age more than those of girls. 

10. 'J.'hcrc were no age nor sex 
clilTcroiiccs in the tendency to iiak a 
series of logically related questions 
starting from a single topic. Although 
a novel occurrence seemed more likely 
to call out a very long series of ques- 
tions, any of the ordinary situationa 
might serve as a starting point for 
such a series. 
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Brief Reports 

Lessons in Child Training Gleaned from Idiots* 


I DIOCY, willi iLs uriliappy aasooia- 
tioiiH, providcH, under ii cloak of 
iiijpcrfectioji, many in tores ting facts 
about personality and intelligence. 
Tlio scientific study of idiocy reveals 
implications for training and auggea- 
tioiis for undcrsUncling not only the 
idiot child but also the normal infant 
whose men tali by ia qnantitivcly com- 
pamblc to tliat of the idiot. At least; 
sucli is tliD conclusion drawn from a 
group of experimental studies of idiot 
behavior, conducted at The Training 
School at Vineland, with n group of 
twelve idiot children us subjects. 

These idiot children, according to 
fltundarcl mental tests^ were of the same 
general ability aa normal preschool 
children. Prcacliool children, how- 
ever, mature bo rapidly that their 
behavior is a result of both growth 
and training, while the idiot remains 
indefinitely at the same level, and 
significant improvement may be attrib- 
uted to training alone, 

This fact enables us to observe 
training results in the idiot which, in 
the preschool child, are obscured or 
confused ))y his rapid growth. In 
other word.s, the idiot child presents a 

* Thcbc studies were completed under 
two fmnncinl gninta from the Elmhirst Fund 
while tlic author was RcflCftrch Fellow, 
The Tmining School at Vineland New Jer- 
sey. She IB now Reaearcii Aesistant, Tiio 
Mooachoart Laboratory for Child Research, 
Mooaeheart; Illinois, 


slow-motion picture of the rapidly 
maturing preschool child, and thereby 
reveals many facts impossible to ob- 
serve among preschool children them- 
selves. 

Like babies, idiots have learned to 
rely upon adult attention to satisfy 
their wants. Fruit ia handed to them 
in prepared fonn, toys are placed 
within easy reach, and the only test 
of their actual ability comes in their 
spontaneous play, when adults are 
not in constant attendance. At such 
times their meager intelligence, initia- 
tive and imagination are smnjnoned to 
action, only to be distracted by a pass- 
ing playmate, a bright color or a 
sudden noise. With some, attention 
shifts from one object to another 
without logical sequence, and their 
activity, on the whole, seems random 
an d unorganized, 0 thers of the group 
may become so engrossed in a single 
activity, such aa buttoning a certain 
button or raveling out a thread, that 
their distractibility assumes opposite 
proportions. 

Unlike normal babies, however, 
idiot children never outgrow this 
period of dependence and distracti- 
bility, except as they are trained to 
ctipitalizc their meager talents. 

Ina.smuch aa language representa 
the greatest divergence between the 
idiot and the preschool child, wc sought 
to use situations entirely devoid of 
the language factor. Such situations 
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B&emed more aecuTately to measure 
the capabilities of the levels of two 
to three years. Another advantage 
in the elimination of language was the 
avoidance of pcrsonnliby differences 
among teachers or observers. Chib 
dren will frequently respond to the 
mother when the same commands, 
given by another person^ elicit no 
response. Likewise, different teach- 
ers often obtain different returns from 
training the same children. We were 
interested in seeing what the child 
could and would do of hia own accord, 
and wliftt elements in the situation 
influenced hia reactions, aside from 
adult influences. Therefore, the use 
of language and the presence of adult 
observers were eliminated so far as the 
child was concerned. 

Records were kept by an observer, 
watching through a one-way-vision 
screen. Such a screen^ by the way, 
might be an interesting and useful 
addition to every nursery. A mother 
frequently breaks up a happy play 
period merely by her presence, which 
distracts the child from the task at 
hand. By the use of a one-way-vision 
screen in those early years when con- 
stant supervision is necessary, the 
child might be, apparently, left alone 
to amuse himself, thereby developing 
resourcefulness and independence that 
will be priceless in years to come. 

For these studies we devised prob- 
lema, simple to the adult, but of suffi- 
cient difficulty to the idiot to permit 
observation and analysis of his behav- 
ior and its relation to the problem. 
In the first problem, a large, brightly 
colored ball, a favorite toy, was sus- 
pended from the ceiling, and boxes, 
varying in height, were scattered 


about the room. In order to obtain 
the ball it wna necessary for the child 
to stack the boxes under it and climb 
upon them. 

Nearly every child, upon entering 
the room^ immediately saw the ball 
suspended from the ceiling and was 
attracted to it. Some stood by apa- 
thetically, looking up at the ball; 
several ran toward it, jumping and 
reaching; some looked for a means of 
solution; others whimpered and cried 
for their desires, without any sponta- 
neous effort; and still others, perfectly 
capable of making the solution, waited 
until they were told to go ahead. 
George, whose mental age was only 18 
months, ran toward the ball, reaching 
for it. He ignored the box completely. 
After several unsuccessful trials, the 
box was placed beneath the l)all for 
him. He ran toward the bull and 
climbed on the box, but immediately 
became so engrossed in climbing on 
and off the box that, although the ball 
was now within his reach, he ignored 
it. George, like many other children 
(and adults) had become so distracted 
by the method that he lo.st sight of 
the end itself. Just as a child puts 
in and pulls out the laces of his shoe 
from sheer joy in the accomplishment, 
George climbed on and off the box. 
Before he could obtain the ball it was 
necessary foe someoue or something 
to remind him of his original goal. 
T/ie final achieuemeni (fesired nvusi be 
kept in the mind of the child of ihis /cue?, 
and taust receive his comtani aiteniion. 

One means of centering or increas- 
ing the child's attention was to in- 
crease the incentive. After three trials 
of ten minutes each, if the child had 
obviously exhausted all his possibilities 
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of auccessful solutiorij he waa taltcn 
from tJic room. The ball was then 
supplemented by the addition of a 
coolde, to stimulate the child to greater 
effort, Tina iiicrenao in incentive 
proved highly successful. Children 
who had ceased striving for the ball 
and had begun playing with the boxes 
now renewed their efforts toward the 
ball and frequently obtained it. Some 
Bubjccta, however, failed the probleina 
even with the addition of a cookie to 
the lure. In these caaea, we substi- 
tuted a banana for the ball and cookie 
and awaited results, Buster, who 
had stood on two boxes but never 
tliiee, because of ohviou.s fear reac- 
tions, calmly piled three boxes to- 
gether when the banana was offered. 
Not only did he stand upon them to 
obtain the fruit, but also while he ate it. 

The increased incentive was not 
tried until it seemed apparent that 
the child was exerting every effort 
and that the problem waa really be- 
yond hifl ability. Yet, with the in- 
creased incentive, the problem waa 
solved. This principal may be ap- 
plied to the every-day problems of 
normal children. Wiy should a child 
learn to dress himself, for example, if 
failure brings attention and help, 
while Buccega brings only momentary 
praise? It is wrong to assume that a 
child^s jailure to learn is due to sheer 
stupidity until every possibility of 
increasing the incentive has been ex- 
hausted. 

Cai’l became confused when the 
solution offered two poa.yibilitics. The 
problem called for two half-cube boxes 
to be piled, one upon the other, but 
Carl saw also the possibility of standing 
the larger box on endj and using it 


alone. The boxes were so constructed 
that they could not stand on end 
without rocking, which made climbing 
upon them impossible. Caid tried 
again and again to elimb upon the 
unsteady box, but failed repeatedly. 
Finally, the box fell on its base and 
he tried it that way. Finding it 
inade(juate, he immediately brought 
the second box and placed it on the 
first, climbed up and obtained the 
ball. It seemed obvious from his 
behavior that the second solution, al- 
though much easier, did nob occur to 
him as long as he was trying the first. 

Children often become confused if 
there are too many possible lines of 
activity. Training should he so sys- 
temalized as to allov) only one solution 
to each problem until it is loo Ikoroughly 
learned to he confused mth alter natives. 

In a second scrica of problems, the 
ball was placed in a pen, and sticks 
were supplied with which the child 
might obtain the ball. In these 
probleina, like tho-se utilizing the boxes, 
failure was often replaced by auccesa 
when changes were made in incentive. 
Solutions were eaaiest when the neces- 
sary implements were in visual prox- 
imity with the lure. If the stick was 
inside the pen it wns used more readily 
than when it waa outside the pen. 
Although the stick stood against the 
outside of the pen, Jimmy struggled 
and reached repeatedly for the ball, 
lying prone in order to use his inaxi- 
iniiin ann length. Finally lie gave 
up iind licgan playing with the stick. 
Soon, however, he stopped, with stick 
in hand, to look at the ball again. 
Aa he did so, hia eyes fell upon the 
stick and immediately he used it to 
obtain the ball. The stick in his 
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hand was closer to the ball than it 
had been against the wall, and prob- 
ably made the solution easier. 

A more difficult problem with the 
sticks involved joining two short 
bamboo rods in order to make one 
long enough to reach the ball. Two 
children were able to do this when the 
sticks were laid side by side, but both 
failed when the sticks were placed on 
opposite sides of the pen. 

These incidents reveal the impor- 
tance of a logical piesentation of 
materials for maximum training re- 
sults. The normal preschool child 
becomes confused by a mass of unor- 
ganized materials before him. Grad- 
ually, however, the mass clears as 
he develops greater comprehension. 
The shiD or retarded child, however, 
must have his world oTQanized more 
s^^stenlaHcally hy his feac/icrs if he is to 
approach the standard of training of his 
more precocious playmates, 

"Conditioning/' a term which haa 
become common by practical usage, 
waa taken as the basis of the third 
study. The idiot children were "con- 
ditioned'^ to the smaller of two boxes; 
that is^ after repeated trials, they es- 
tablished a preference for the amaller 
box, under which a cookie had been 
placed. The process of building up 
such an association is identical with 
that which occurs daily in the lives of 
young normal children. They choose 
certain forma of behavior because of 
pleasant asaociationsj and discard other 
forms because of unpleasant associa- 
tions. Habits or fears that seem im- 
possible to overcome are often estab- 
lished in just such a way, and the 
association must be broken down be- 
fore the act can be eliminated. How 


such an association could ))c inoist 
easily built up and broken down waa 
the object of this study. 

Each child was acini itted alone to a 
room barren of all furniture except a 
table, on which there were two boxca, 
differing in size. No instructions were 
given j but after from 2 to 5 min u tea 
every child had investigated tlie boxes 
and found, under the amaller, a cookie. 
After n varying number of trials, de- 
pending on the subject, the children 
learned to choose the small box im- 
mediately upon entering the room. 

During the conditioning process it 
was noted that choicea were made 
first on a position basis, that is, the 
box always on the right or always on 
the loft waa chosen consistently for a 
number of trials, regardless of its size. 
Most of these preferences were spon- 
taneously overcome by the subjects 
themselves, although three children 
might have continued indelinitcly ex- 
cept for n change in prcaciitiiig tho 
incentive. In these caaea, half the 
cookie waa placed on, and half under, 
the box until the child's attention was 
at tr acted to the email box . This made 
the association immediate rather than 
dependent upon memory of the pre- 
vious trial, and is merely another in- 
stance of keeping the goal before the 
child throughout the learning period. 
As noted in the problem-solving study, 
children at this level of intelligence 
are extremely diatractilde. 

Having built up an aBsoeintion be- 
tween the small box and the cookie, 
the problem was reversed. Tlic cookie 
was now placed under the large box, 
and in order to obtain it the child had 
first to inhibit the previously estab- 
lished choice. Throughout these prob- 
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Icms only one choice was allowed in 
each trial. Therefore, the child could 
noUuccccd by a ( rial jind error method 
but mUBt dclinilcly choose the box 
opposite the one to whicli he had been 
conditioned. 

TCvcry child continued, for a few 
days at least; to clujose the Biniill box. 
Then the preference began to be 
Bpontaneoiisly overcome. It was in- 
teresting to note that the children who 
had taken the longcsl: time to estab- 
lish the first preference overcame it 
most easily, while those who had 
learned with relative ease persisted 
in their learned choice. This suggests 
that, for IhoSG children who learn viost 
readily, it is euen more imporiani io 
see that i/ie coned habits arc established 
first, since the abilili/ to t'ctain is apt to 
he as strojig os the abiliCy to karn, 

For two of the children, it was 
nccGsaary to use an exposed coolde, 
placing it on the opposite box before 
their attention was drawn from tlmt 
which they had learned to clioose. 
Another interesting implication which 
comes from this observation of reten- 
tivenesa is that the incentive is neces- 
saiy in order to start an net and keep 
it up until learned, but, once having 
learned it, the child continues the 
act with less and less incentive. In 
other words, we may give a child much 
incentive for dressing himself, for 
example^ by praising him or by offer- 
ing other rewards, bub these artificial 
incentives may be gradually with- 
drawn with the expectation that the 
child will continue to dress himself. 
The same holds true in conditioning a 
child favorably to the habit of obe- 
dience. It is just as simple to build up 
pleasant associations around obedience 


as it is to build up unpleasant oms 
arouTid disobedience, and after such 
conditioning the child should continue 
obedient as a malier of course. 

There were, of course, frequent fail- 
ures, especially in the early stages of 
learning, and the reactions of the 
children aftei’ auch failurea were most 
interesting. Dick stamped his foot 
and banged the box into place. Bobby 
Euidj in a most disappointed tone, 
"Ooh, no cookie 1" Tim turned and 
left the room without comment, but 
then mis treated his playmates on 
regaining his group. Close observa- 
tion showed that after successful 
performance Tim was very congenial 
and amenable, but after failure he 
became quite obstreperaua. 

Mothers and teachers are familiar 
with those occasions on which every- 
thing goes wrong for certain children. 
They arc cross, impatient and ill- 
tempered. The cause, of course, may 
be physical, but it may also be a men- 
tal set acquired through failure earlier 
in the day. Children like Tim may 
go to school feeling disgruntled by an 
incident which occurred at home, or 
may come home aroused by an un- 
pleasant incident which occurred in 
school, Failures, like other unpleas- 
ant incidents, are easily forgotten by 
the young child if followed by success, 
and thoughtfulness on the part of an 
adult can frequently arrange such 
an order of affairs. It is only fair for 
those who handle children at least to save 
the pleasant incidents for parting, and 
to send the child happily to his next task. 

Tliese incidental sugges^tions as to 
child behavior, imparted by the above 
studies, confirmed our expectation that 
from the slowly developing idiot child 
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TVe cnuld obtain many valuable sug- 
gestions for training of both the idiot 
and the normal child. The field has 
now been enteredj and there is no 
limit to the research which may follow. 
Studies of the types and effectiveness 
of incentiveSj the frequency and im- 
portance of certain personality differ- 


ences, the relation between learning 
and extraneous factors in the environ- 
ment, the results of experience and 
many other influential factor.^ which 
efficient training must take into ac- 
count, may follow these suggeativc 
experiments in the field of idiocy. 

CucELiA G. AnnnicH. 


A Thumb Sucking Cure 


T he problem of thumb sucking 
arose early in the life of my infant 
daughter. I recorded its progress and 
the re&ults of attempts to cure the 
habit. 

The sucking reflex waa marked from 
birth. On day 18 I noted, ‘Tt strikea 
own fist, sucks it. Sometimes aucka 
breast and thumb or finger nt feeding, 
Until finger reinoved by mother/' 
Progress toward the habit continued. 
Bay 32^ Sucks fist when hungry. 
59: Sucked thumb when lost nipple. 
C4: Sometimes sucks thumb or one 
finger if lips strike it. Left hand in 
particular. 

At this time I consulted Dr. Ethel 
TVaring of the Cornell Nursery School, 
who advised me to make sure there 
was no nutritional defect, and to pull 
out the thumb, saying 'Dut," when- 
ever it was inserted. My physician 
assured me that no nutritional accom- 
paniment Was evident, Later, how- 
ever, we discovered that the cluld 
was overfed in amount and richness of 
milk. Eczema developed, and was 
entirely cured only by omitting cod 
liver oil and, after weaning, by giving 
Bkim milk. 

Day 71: Sucks left thumb at times 
when hungry. Mother pulls out and 


says “Out." Gives left hand a ring 
to hold, or burns baby on right aide. 
Baby often cries, throws left hand 
around- Has never sucked right 
thumb when observed. 78: Twice 
when sucking thumbj has pulled out 
when motlier said ^‘Out/' Otherwise, 
has needed to have it taken out. 
85: Right bhumb now sucked when 
left tied up. Riglit sometimes tied 
up also, 99: Still sucks left thumb 
at times, bub less often. Verbal 
“bliumb out" will usually bring re- 
sults if command given by mother, 
then toy handed to bal)y. 104: 
Thuml3 sucking les.s marked . Handles 
toys more and more during waking 
time. 124: CoiniTiand “out" always 
brings thumb out, When apju’ovcd 
by “good girl/’ baby smile, s or laugh. s. 
140: Thumb sucking only when sleepy, 
usually at nigliL Never takes out 
at command of person other blian 
mother. 157: Pulled bhuinl) out when 
father said “Out." 184: Took thumb 
out when Mrs. N— had wnid “Out” 
six times. 

'J'husj at six months, the night .suck- 
ing remmiicd a problem. There werc^, 
occasional reversions during the clay 
also, notably during weaning and at 
the appearance of teeth. Day 207: 
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The has become a ganiG, the 
baby putting her thumb into her 
mouth and waiting for the command, 
then laughing aa she responds, 290 : 
Romoves objects other than thumb 
at command ^'Out.'^ Seldom seeks 
hands, which arc covered, at night. 

At one year the cure acemed almost 
complete. Ho wever, as warm weather 
made covered hands uncomfortable, 
they were again left uncovered during 
sleep. The habit was at oiicc re- 
sumed. At one year and two months 
the baby was taught to cross her arms 
while going to alcep. I praised her 
when she crossed them, in imitation 
of myself. This in ado a game of the 
act, and I insured its continuance by 
staying beside the baby until she was 
asleep. For months, there remained 
a tendency to slip the thumb in at the 
moment of going to sleep. At one 
year and five mouths, the hands were 
again covered at night, as the weather 
was cooler, Two mon ths later I noted 
that "I have not observed thumb 
sucking for two weeks, even when 
hands uncovered one warm night/' 

The habit has not reappeared, and 
is, I trust, fully overcome, The 
child is now three and a half years 
of age. Her teeth have been pro- 
nounced perfect by a dentist, She 
has slight adenoids, with a tendency 
to mouth breathing. They developed 
:subaequcnt to the cessation of thumb 


sucking, and are not attributed to the 
habit by the examining physician. 
The callous which developed on the 
thumb disappeared readily, and the 
shape of the thumb is normal. The 
reader will note that the really effect- 
ive method of handling the problem 
required the child's cooperation. The 
covering of the hands aided when she 
was asleep and unable to inhibit the 
action. 

I may add that my second child, now 
one year old, has never contracted 
the habit to such a degree, although 
she has required constant discourage- 
ment. In her case, similar overfeed- 
ing at an early age was adjusted. 
For a short time, at about six months 
of age, she tended to suck the index 
finger of her right hand and still, if 
hurt, sucks this finger momentaTily. 
She also tries at times to insert the 
finger into her mouth while going to 
sleep, ingeniously wriggling it through 
the neck of her sleeping bag. This is 
particularly true during periods of 
teething. She associates "out" with 
all forbidden things put to the mouth, 
rather than with the finger alone. 
I am now teaching her to hold a large 
doll in her arms W'hile going to sleep — 
a variation of the arm crossing. Two 
other mothers to whom I related my 
experience found this an effective cure, 
as I did. 


Florence W, Hazzaud 
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A Study of the Development of Motor Coordination in 
an Infant Between the Ages of Fifty-eight and 

Sixty -seven Weeks 


PROBLEM 

T his study 'Waa imdertaken in tliG 
hope that the observers might be 
able to trace the stages of progress 
toward walking and the subsequent 
perfection of the coordinations in- 
volved in walkingj in the case of a girl 
who was enrolled in the Vasaar College 
Nursery School. 

phoceduhe 

The development of motor coordi- 
nation in an infant from the fifty 
second to the sixty eighth week of her 
life waa studied by three obaervera. 
Running accounts of the motor activi- 
ties were taken for at least one hour 
every day of her attendance at the 
Nursery School. In the report, the 
biographical data were divided into 
weekly levels, with significant notes 
from each week, to show the develop- 
ment of motor traits. 

nEBULTa 

Fre-'U)Qlfci7i^ siagfes 

The pre-walking etages include 
crawling and standing, aa well as walk- 
ing with help. Observation of the sub- 
ject began in the fifty-fourth week of 
hep life. At this time she was crawl- 
ing and walking with help, though 
not very spontaneously, aa the notes 
will show. She was also beginning 
to pull herself into a standing posi- 
tion. With constant improvement in 
coordination, this stage lasted until 
the beginning of the fifty-seventh week, 


when the subject took her first steps 
alone. Through the notes, divided 
into weekly levels, enn be traced the 
sequential development in motor con- 
trol which leads up to wo Iking. 

5/flh week 

October 4. Crawled, pushing with right 
foot and loft knee, onc-aided. Reached for 
end of bed, Bitting far from it. Pulled 
herself up steadily l)ut let go iimiiccUatoly 
and aat down. 

Allowed to walk into the bathroom hold- 
ing on to adult's hand; steps short, legs 
apread far apart and swung from tho hip, 
with almost no knee flexion. Feet Hopped 
on floor, very flat. 

October 7. T. atood her on feet on floor; 
ahe collapsed to sitting position instead of 
trying to walk. Began crawling, aomc times 
up on both feet and haneJa, feet walking and 
legs atiif, hips high. 

T. stood her on floor. Crawled aliout 
four feet to a table. Pulled hcraelf up by 
rolling over onto left knee, planting right 
foot, reaching edge of table with both 
hands, and pulling left foot coming into 
standing position last. Stood nt the table 
a minute, feet wide apart, on their sides, 
toes curled. Took aidoways atepa. 
Crawled about ten feet to the playhouse 
and back again, alternating kneca and feet. 
Crawled about fifteen feet to the toilet 
room, Inst half on hands and feet. 

October 8. Pulled herself up to sUnding 
position with ono band. OutBido, Mibb W. 
took a yellow pan. and held it out to M . H., 
then walked a little way from her, and alic 
crept after, reaching for pan. If alic got 
too far away, she lost interest. 

Crawling after pan, gho waddled on all 
fours, neither knee touching the ground. 
After crawling she aat down on left aide 
first, because ahe used that side more in 
pushing when crawling. 
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October 10. Toon turned sli/^btly out- 
wurds find l)()dy bout fonvnrd from hips 
when fltfiiidiiiK tit a. tnblti. Cniwicd uhoufc 
with a Clip in one liiuui, ti jiliite in the other. 

SSth vpcek 

October 14. Crfuvlcd fill llie wny into 
the hiithrooni on hiiiidti und foot. Hril a till 
a great (Jf?a] today. Later, reruacd to walk 
when held up. ShocH put on her today. 
From witting poHition wlie flopped over to 
creepy hut lay down (lat. Later, drew feet 
and kiiecH up and atarted erceping. 

October 15. Walked along table leaning 
on it. Put feet together, then hwung one 
foot out from Jiipa, wide base. 

56th week 

October 21. Crawled up the long flight 
of BtcpQ on hand.‘] and knccH. Samo tech- 
nique iiH in crawling, right aide leading. 
Seemed tired an hIiu reached the top. 
Crawled down etepa almo.s/] hack wards, 
getting on all fourfi sidewise, on each step. 
Crawled on Imnda and feet almost nil the 
time during day. 

October 22. Activity great and varied. 
Crawled upstairs, llicii ficrorts the big room. 
Followed iVIisH R around tlic room. Atten- 
tion diverted to tbo cliildrcii, and sat watch- 
ing them, Pulled lierHclf up at various 
tables, etc. 

October 24. Very active. Outside, 
didnU stay on mat. Tried to crawl up a 
board and did ho, with help. A ladder waa 
lying on the ground. She climbed acro.'^B it, 
then half tho length, falling between the 
nmga. 

57th week 

October 20. Crawled quickly away, on 
feet, from toy. Quick buck again. Picked 
it up in left liaud, puabed it in front of her 
aa flhe crawled. Got all mixed up in it, 

Waa picked up, put in front of doll- 
carrlagCj hold from behind. Walked about 
twenty-Htepfl— abort etopa, fairly narrow 
base, bonding back and forth at the waist 
flB ahe lost her balance, T. let go of her; 
aho went two or three atepa alone, acquired 
too much mouientum, and toppled. Later, 
crawled all the W'ay from the big room to 


the piano. At the piano, grabbed the leg 
from the foot-nrawling position without 
use of knees, Btiffened legs and got up. 

October 31. Got going so fnst on her 
hands and feet that she often slipped and 
fell on licr stomach. Explored a great deal 
today, walking and crawling all around in 
bo hind piano. Slid a large block across 
the floor for about five feet. This required 
a conaidorablc amount of push in the legs, 
and coordination of arm and leg move- 
ments. 

Miss T. came to get her for washing. 
Said, “Come, baby," M. H. put up her 
arms; no reaulta, so she crawfed over. 

(Stood up for ft second anaupported, then 
fell to a sitting poaibion, 

58th week 

November 4, Stood by a chair, reached 
for toy I was playing with. Stood with- 
out support, wobbled and fell. 

Positively running across the floor on 
hands and feet, arms and Iftgfl atraight and 
atilT. 

Very active this morning. Method of 
pulling self to standing position: squatted 
on both feet, pulled with right hand around 
leg of table and puaheci with feet. Once 
on her feet, let go with Juinds, stood el 
minute alone, before putting hands on chair 
to walk around. 

Stood with one hand on the arm of a little 
rocking-cliair, rocking it gently to and fro. 
Showed great degree of balance by this. 

Stood alone in middle of floor; waved 
arms with delight, but no atepa. 

Another time she was picked up and set 
on her feet and willingly started out walk- 
ing. With support, went half-way ncroaa 
the big room. Feet well planted, far apart, 
and legs rather bowed, etepB uneven and 
lurehing. When support loft her, she stood 
v^rffch arms out, fingers atilT, with very little 
swaying. Seemed just about to take a 
step. . . . dropped on the floor and 
crawled away. 

Walking around between piano and 
piano-stool, holding on with firat one band 
and then the other, but quite casually. 
Hard to tell whether or not some of fcheatepa 
were without support. 
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This WftB the day before M. H. took 
her first eteps. It was a particularly 
active and significant day. This day 
and the days immediately preceding 
it showed a culmination of all the 
motor activities in the pre-walking 
stage. In the fifty-fourth week, pull- 
ing herself to a standing position \vaa 
a long and difficult process. The 
amount of crawling done was small and 
covered short distances. An unwil- 
lingness to walk waa shown on many 
ocoasiona. In the fifty-fifth week, 
appeared the ability and desire to 
walk along the edge of a table. The 
proportion of crawling done on hands 
and knees became increasingly Bmaller 
during the fifty-sixth week, activity 
increased. By the fifty-seventh weckj 
a great desire to walk with support 
was present. Skill in raising and 
lowering herself increased. Her hand 
and foot crawling method was im- 
proved so that speed was possible, 
Tinallyj in the beginning of the fifty- 
eighth week, atanding alone waa ac- 
complished. She walked indepen- 
dently about from place to place, 
holding on to anything convenient. 
This activity almost entirely replaced 
crawling. 

Walking 

67lh week 

Navember 6. "Walked for first time 
alone. Took thireo oteps, Could almost 
run OQ her hands and feet. Pulled horself 
to ft Btanding poaition with great enao and 
aim oat entirely with one hand, Could 
stand ea&ily from aitting position cm the 
floor by firab kneeling, then standini; on her 
feet, bKen pushing the reat of her body up 
by her hands. 

Noven]ib®r A- Took fourteen a tepa alone . 


ii8ih week 

November 7. Climbed over toy stove 
with hands holding onto toy bureau, Pitafc 
put one leg over the atove, then astride it, 
then after aovcral iittcrnpt.H lifted other leg 
over. 

After standing a long time looking at the 
fish bowl, she took two steps ftacfcjoard. 

Novembor 8. After lunch she crawled 
from the tablo to tho doll’s burciLU in the 
pUyroom—aboub twenty foot — and then 
atood up by the bureau. She still found 
crawling a surer metins of getting soitio- 
whero. 

November U. After lunch walked about 
fifteen steps twice with falla in between, 
She could stagger and catch her l^nlance 
without falling, Her falls were abrupt, 
aometimea forward, Bome times backward. 
She hold her arms up and forward aa she 
walked. After becoming more accuBtomed 
to walking, she took thirty-nine steps, 
walking about twenty feet to her mother. 
She kept her oyefl fixed atraight before Imr 
on the ohieeb for which ahe was walking. 
Her legs wero far apart fcob picked up 
fairly high, atopa not perfectly oven. 

SOifi wsek 

November 13, Difliculty in walking 
after ait ting down to eat. Dropped to her 
knees, crawled n few Hteps, then walked 
acroaa the dining room. Then crawled a 
minute. Really walked very fast acro.’^a 
playroom and then crawled very fast. Held 
cup in each hand when walking, 

Loga held wide apart. Feet were not 
lifted very high and knees not lionb. Her 
arms were hold in front of her. 

Had difficulty walking on rubber matt' 
ing, bccauBo feet did not alidc. Tried to 
look up nt the light and fell backwards. 

November 18. Wlicn walking slowly, 
Bomctiracs put her left arm down at her 
side, instead of holding licr lianda forward. 

E. took her by one hand and walked so 
fast that bIic practical ly ran for aljout five 
steps. Then ahe fell down flat. 

Could turn quite slowly without losing 
her balance. Fell with loss of a thump and 
in a more controlled way. 
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November 10. Was having bloomera 
put on, atood on the table with hnnda 
ngainst wall and balanced first on one foot 
and then on the other, She clung to the 
table with her toes. 

Almost ran three or four steps at n time. 

Did not lose her balance wlien J. T. put 
her arms about her. 

Stepped over P. G.'a leg without falling 
down. 

Reached down and picked up Bomething 
from the floor without losing her l^alaneo. 

Both, week 

November 21. Had great difficulty in 
walking and even sbandingj with big blue 
sweater and leggings on, 

Attempted to run away from some of 
the childrciij but lost her balance after 
running only about three Btepa. 

November 22. Sidc-Htepped in walking 
to keep her balance, showing greater 
coordination. 

November 2C. Pushed doll carriage with 
one hand, 

J. H. walked by her very fast, and she 
lost her balance and fell. She was not yet 
perfectly sure of hereelf. Her foot were 
closer together and she could walk fairly 
fast. 

Liked to walk in circles turning coniGrB, 
But sometimes fell ns her feet interfered 
with each other Walked holding blocks 
in her hands. 

6i&t week 

December 21 . Practically ran ncroaa the 
room to one of the teachers holding her 
arms out straight in front of her. 

Could turn very sharply on one toe of one 
foot and did it often. 

Tried to climb up on boxes, putting left 
foot up first, but did not got anywhere and 
soon gave it up. 

Tried to wheel doll carriage and carry a 
book at same time, but found it too difficult 
and left the carriage, 

Her steps were short j her arms quiet 
with her fingers spread out. 

December 3, In attempting to lean over 
to pick things up from the floor, she fell 
over three times, but was fiucceaaful finally. 


(On Nov, 10, she had been able to pick 
things up from the floor with apparently 
leas difliculty.) 

Walked with uneven steps, the right leg^s 
swing being longer than that of the left leg. 
She twisted her body as she walked. Her 
fingers seemed more relaxed, 

December 5. Walked along waving both 
arms up and down. The right arm went 
higher than the left and moved more freely. 

She showed greater balance and less need 
of her arms to maintain it, 

December 6. Carried book over her head 
and lot it hang down her back. 

ddrd week 

December 10. Walked for a long time 
holding a small cup in each hand. Then 
tried to pick up book from the floor, but 
found she could not with cup in hand, so 
left oup on floor. 

Did not dare to get down from chair 
without help. 

Lege wide apart when she got up from 
floor to a standing position but got them 
uearor together when walking, 

Docember 17. Spun half way around 
quite fast on one foot, 

December IS. Scuffed a littlo with her 
hools as she walked. Ran up to door and 
hit it BO hard in her attempt to get it open 
that she bouDccd back and sat down. 

doth week (after vacation) 

January 8. Steps very short and feet 
close together, 

January 9. Arms swung freely at aides, 
legs closer together and feet near ground, — 
not held high. 

During ths vacation period a decided 
advance in her walking ability could be 
noticed. It was a free, easy step and not 
the more staggering uneven steps that she 
had usually taken before. 

Climbed up on a chair, first putting up 
one foot, then the other, helping herself by 
the table. Finally she stood up in tho 
chair, but aimoab immediately fell over 
backward onto the floor. 

This is the first time the obaorvera had 
seen her climbing. The chair was a really 
high step for her. 
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67th week 

January 13. Walked around holding a 
piece of wood in cfieh liandj then took them 
back to where they belonged. 

She stepped over a door sill with compar- 
ative ease. She had a real knowledge of 
distaneo and heights now. 

8Rlh week 

January 16. Walked with her two arms 
straight up in the air with the forefingere 
pointed and looked straight up above her — 
or even up and slightly to the aide, but 
found this too hard and lost her balance. 


Her walk wna etill acufflingj aometimea 
with the heels and sometimes with the toca 
going down firat. 

At the Qge of sixteen moritiis M. H, 
wna able to accomplish the following 
tnsks assigned to the level of eighteen 
months in the Ge.scll normative sum- 
mary: walked alone; climbed chair or 
stair. 

Donaldine Dun ley, 
DonoTiiY Duncan, 
Esther Seaus. 


A Study of the Effect of Daylight Saving Time Upon 
the Sleep of Young Children 


P ARENTS and teachers have a 
general impression that the 
change to daylight saving time causes 
loss of sleep among children. This 
loss may be due to the fact that many 
parents allow their children to stay up 
later during the daylight saving period 
than ia customary in standard time; 
or it may be due to the fact that chil- 
dren, whose parents wish to maintain 
the established routine by putting 
them to bed the same hour daylight as 
standard, lie awake longer in the 
daylight saving time period. Due to 
the extra hour of light parents feel 
that the children lie awake; and in 
cities and towns noises from the street, 
especially of other children playing, 
are thought to be disturbing factors. 
In an institution for children, on the 
other hand, the bed hour ia seldom 
changed, and the number of outside 
distractions ia reduced. 

PURPOSE 

In order to determine whether the 
actual sleeping time of young children 


is decreased during daylight saving 
time as compared with standard this 
study was made in an instilution. It 
was felt that in such a situation many 
variable factors which might be found 
in a home study would be eliminated 
and the factor of increased liglit would 
be the only change. 

Eivc girls and 8 boys were chosen as 
subjects. They ranged in age from 
two to five years. With one excep- 
tion, all had been in the institution 
long enough to be accustomed to the 
routine. 

The room in which the subjects 
slept was long and narrow, about 
thirty-seven by fifteen feet. The five 
windows faced east. These had heavy 
green shades and outside blind.?. The 
beds had five inch cotton mattresses, 
with ordinary stretch springs, and 
crib sides. Each child had one heavy 
woollen blanket, one lighter weight 
gray double blanket, one extra blanket 
and one blanket across the bed which 
was used to keep the other covers in. 
Each child slept in flannel pajamas or 
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night gown. The fourteen beds were 
arranged down the long eidea of the 
room. The amount of light reaching 
each bed varied but since the children 
slept in the same places throughout the 
study, the light factor was constant 
for each child; it varied only with the 
weather and with the cliange to day- 
light saving time. 

METHOD 

Twenty ‘Six observations were made 
in all. Half of these observations 
were made during standard time and 
the other half during daylight time. 
The period of observation began 
April fourteenth and ended May tenth, 
1930. The children were put to bed 
at 7:00 p.m. and were awakened at 
6:00 a.in. The observer went to the 
institution daily at 6:30 p.m. and at 
6:30 a.m. The following data were 
recorded daily for each child : 

L Time asleep. 

2. Time awake or awakened. 

3. Louid noises outside and inside 

the children’s room. 

4. Disturbing situations such as 

visits from older children or 

punishment. 

5. Approximate time at which dark- 

ness was complete. 

6. Arrangement of the window 

shades. 

7. Ventilation of the room. 

8. Approximate temperature in- 

doors and out-of-doors. 

9. Weather conditions. 

10. Changes in number of blankets 

used. 

The ohildren were not allowed to talk 
while undressing so that the room was 
quiet the half-hour preceding the bed 
time. The four children suffering 


from enuresis were wakened at a defi- 
nite time each night to be put on bed 
pans. 

In order to eliminate the personal 
factor of an outsider as much as pos- 
sible the observer entered the sleep 
room at 4 minute intervals. The 
rounds were started four minutes 
after the day nurse had left the room 
and were continued thereafter until 
all the children were asleep, A final 
visit was made 4 minutes after the last 
child was asleep. Sometimes, when 
the observer felt that the children 
were waiting for her to return, she 
allowed 8 minutes to elapse between 
visits. 

An Ingersoll watch was used as the 
timepiece. In order to keep it ac- 
curate it was set night and morning 
by a Naval Observatory-Western- 
Union Clock. 

The criteria used for judging whe- 
ther a child was asleep were as follows: 

1. Eyes closed. 

2. Few gross movements. 

3. Steady breathing. 

If the child appeared to be asleep, the 
time was recorded. On the next 
round this record was checked. 

HESULTB 

Table I shows the number of min- 
utes of sleep per night per child and 
the average for the group of the num- 
ber of minutes of sleep per night. 

Table 2 shows the average number 
of minutes of sleep for each of four 
periods. Subject M was nob in the 
institution during the first period of 
six nights. During the second period 
of five nights and the third and fourth 
periods of six nights each, Subject M 
was present. The first two periods 
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TABLE 1 


Actual nu7tiber of itiinutes of sleep per uiohl per child 


NIGIIIB 

BUDJZITTS 

AVEIl- 

A 

D 

0 

D 

E 

F 

a 

H 

D 

D 

K 

h 

AUE 

1 


666 

855 

665 



063 

091 

057 

050 

055 


001.27 

2 


075 

638 

G 75 




061 

677 

073 

670 


002.27 

3 



671 

074 




052 

070 

0 B 2 

076 


004.90 

4 


650 

834 

843 





000 

645 

053 


843.51 

5 

030 

642 

620 

045 





042 

645 

052 

045 

038.00 

0 

045 

060 

020 

633 

623 




045 

666 

061 

062 

043.00 

r 




No observations made 






8 

837 

647 

028 

058 

047 





065 

043 

051 

844.27 

9 

643 

665 

638 

655 

647 


658 



063 

052 


652.64 

10 


840 





G 30 



037 


650 

041.00 

11 

814 

603 

630 

659 

685 


645 

620 


GOB 

061 

ooo 

052,75 

12 


656 

640 

646 

063 


soo 

639 

059 

650 

057 

058 

643.60 

13 

678 

505 

582 

600 

697 


592 

597 

604 

mm 

590 

597 

591.68 

14 

641 

649 

608 

601 

053 


062 

660 

004 

EEl 

077 

050 

652.16 

16 


002 


000 

002 


Olt 

072 

656 


051 

004 

000.11 

10 


852 

684 

055 

QC 6 

667 

058 

050 

652 


637 

054 

038.00 

17 


061 

612 

044 

037 


050 

652 

054 

071 

650 

003 

650.54 

18 


633 

620 

007 

060 


012 

051 

666 


020 


640.90 

19 

828 

000 

620 

020 

612 


610 

029 

054 


059 


639.83 

20 

665 

059 

030 

604 

652 


048 

072 



052 

002 

058 83 

21 

844 

068 

030 

074 

076 

668 

635 

608 


iBa 

007 

070 

000.76 

22 




No obsorvationa made 

nn 





23 

843 

065 

018 

669 

044 

1 oso 

610 

012 



IQl 

054 

043.75 

24 

635 


028 

048 

Ei 


642 

030 


045 

IB 

603 

647.41 

26 

637 


021 

058 

B9 


616 

6 L 4 



m 

055 

041.41 

20 



591 

040 

834 

633 

691 

609 

047 

053 

044 

040 

630.00 


TABLE 2 


Average number of minutes of sleep per period 


feuiqd 


AVBlIAaE 

1 

052.30 1 

1 Standard time 

2 

047. IS j 

3 

647 .68 ' 

1 Daylight saving 

4 

647.13 

J 

1 time 


’were ah standard time and the last 
two were at daylight saving time. 
Since M was not habituated to the 
Toutinej records of his sleeping time 
were omitted. 


TABLE 3 

Differences given in minideh or parts of 
^niniUes 

The diflerencQ between the fiiHt i»nd third 
periods is 4,44 minutes 
The dilTcrence between the sceond and 
fourth periods is 0.05 iniaiitcH 
The difTerence between the lir.st mid [oiirtb 
periods is 0.17 minutcH 
The dilTcrencc between thcaccoinrand third 
poi'iodd is minutoH 

The difference of 5.12 minutes be- 
tween the first and second periods 
shows that any disturbance caused by 
Subject M was negligible. 
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CONCIjUSION 

From the data collected the observer 
concludes that in a situation where a 
constant routine is maintained the 
total night sleeping period of young 
children is not aifected by daylight 
saving time, Thus it would be pos- 
fciblc for piircnta who lind their chil- 


dren are losing sleep on daylight time to 
make up for the loss by increasing the 
children’s naps during the day or by 
maintaining the same routine during 
daylight saving time as during stand- 
ard time. 

Matigauet Reese. 




The Effect of Group Training Upon the 
Correction of Articulatory Defects 
in Preschool Children 

Agnes Thouvilson Bqmmeii^ 


S PEECH development in young 
children has received much at- 
tention from invesLigatora of 
child behavior since the beginning of 
the century. In recent years the 
biographical records of vocabulary 
gro^vth have been eupplemented by 
fiyatematically controlled studies of 
vocabiilttiy, sentence lengthy and pnids 
of specchi on large groups of cliildren. 
Among these the worJes of Bateman 
(1), Smith (21), and McCarthy (14), 
have added much to our Imowlcdgo of 
language acquisition. 

The articulation jihasc of speech, 
however, has been neglected in the 
preschool years. Surveys on large 
numbers of school children at various 
ages from kindergarten to college, 
conducted by Wallin (29), Root (19), 
Blanton (5), Conradi (10), and Stinch- 
field (25), indicate that a considerable 
percentage of the school population 
possess speech defects, The estimates 
range from 2.46 per cent (Cohradi) to 
19 per cent (Stinchficld) ; but in 
general the authors agree that the 
percentage of defects dccroaBCs from 
kindergarten on. These investigators 

^ From the Institute of Child Wclfaro, 
the University of Minnesota., Contl<5nsed 
for periodical publication by Mary Sliirlcy. 


and others interested in corrective 
speech education agree that training 
in articulation should begin in the 
primary or early elementary grades. 
Wile (32), Brigance (8), Martin (5), 
and Case (9), all state that corrective 
trainijig should be instituted in the 
plastic years of early childhood, and 
place the emphasis on the early school 
grades as the most prncticLxble time 
and place for speech iusfci uction. The 
atatementa of Geaell (12), Stinchfield 
(22) j and the Blantons (4), however, 
indicate that these authors conaidei 
the preschool years as the most fruit- 
ful training period- Logical and rea- 
sonable as these opinions are, they as 
yet lack the support of exporiTnontal 
studies. 

In a study of 172 pairs of lispera in 
grades 1 to 12, Berry and Stoddard 
(3), found improvement in 98.3 per 
cent of the experimental group and in 
only 45.3 per cent of the controls after 
training. Improvement was appar- 
ently little related to intelligence, age, 
home language, and sex. The corre- 
lation between extent of defect and 
amount of improvement was positive. 
A recent study of speech sounds of 
children from two to six done at 
Iowa (31) revealed that at three 
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years each consoniint blend was ji'ivcii 
correctly by at least 20 per cent of the 
childreiij each consonant clcimcnt by 
30 per cent, each vowel by GO per 
cent, and each diphthont^ by 70 per 
cent. Dy five years the poi’ccnbigos 
had increased respectively to 40, 40, 
70, and 80. A high corroklion was 
obtained between age and correctly 
given speech sounds; the relationship 
remained high when mental age was 
hold constant, 

From this brief review of tlic lilcra- 
ture it is evident that rnorc expevi’ 
mental work on articulatory defects 
should be done at all ages, and particu- 
larly on the preschool child. 

runroBK 

The purpose of this study is to de- 
termine to what extent preschool 
children with articulatory defects who 
are given group corrective speech 
training improve as compared to 
similar preschool children who arc 
given no training. A secondary pur- 
pose is to learn how such improvement 
may be related to factors other than 
training, such a.s chronological age, 
LQ., BCXj school nttcndancCj paternal 
occupation, and education of the 
parents. 

SUnjECTB 

A total of 34 nursery-school children, 
ranging in age from 2(j montlia to 
50 months, nnd 27 kindergarten chil- 
dren, ranging in age from 57 months to 
67 months, were tested for articulatory 
speech defects, and from thc.sc two 
groups, the subjccta used in the ex- 
perimental group for this study^ to- 
gether with their paired controls, were 


drawn. "I'he cliildroii were enrolled 
in the luirsery-sciiool and IcindergiirloTi 
of the lusliluie. of (Ihild AVclfave, 
University of Aljniiesola. 

TKST P8KI) 

The Ilian to n-Rrmcl)liold 8 peed i 
Measureivumls (b), Articulation Test 
(A-No. 1) Ihirt II was ailapLed for 
ii.se. In some inshuicos, it was loo 
dilTiciilt for the younger iiur.sery-seliool 
children, l)ut with slight inodilicalion, 
waft math) nppUcal^lc. 'Fhe test con- 
sists of charts, about 0x11 inches, on 
each of which arc 0 iiicturc.s of familiar 
phy.sical objects and siiiiniids. The 
child i« asked the cpie.siion written 
under each picture, the answer li) 
which contaUis the sound I icing tested 
for, in its desired po.sition, initial, 
medial, or final, and in filrong form. 
Tlic 21 consonants, 3 misids, and 1 
glottal aspirate defined by the liil.cr- 
national riionetic Aasociatioii, Lo- 
gcUicr with 10 hlciid.s, or double con- 
sonants wc!j‘c tc.sled for in thi.s .study. 
Including the 3 i)o.si lions (inilird, 
medial, and final) in which most, of the 
sounds were tested, the test altogether 
consisted of 75 dilTereiil. sound items. 
No vowels wove tesicd for. 

Because many of the pje lures were 
beyond the Icvtd of the children, 
especially the younger luirscry chil- 
dren, other slviiruili were substituted if 
the child did not rc.siJond to the (]ue.s- 
tion in regard to Llic picture being 
shown. For exivniiilo, a 7.obra is 
shown to elicit the initial sound ''zJ' 
Since very few childron recognizeil 
the animal, it became necessary to get 
the sound either by imitation (a 
method resorted to aa infrequently as 
possible, and when used, 


cai'e was 



SoMMiin: Articulatory Defects in Children 


93 


taken that the mouth of the speaker 
was not visible to the child) or, by 
talking about overshoes, and finally, 
after endless questioning, getting the 
response, “xipper/' 

TESTING PROCEDUItB 

The children were tested individu- 
ally in a quiet room free from distract- 
ing stimuli. An assistant® trained in 
speech work elicited the aoiinda from 
the child ; and the sounds were recorded 
independently by the author and J, 
Roderic Springob, who also u.sed the 
material collected in hia research 
work. The sounds were recorded on 
a blank containing the conventional 
phonetic symbols for all the sounds in 
their three positions. The symbols 
decided upon by the International 
Phonetic Association were used; for 
purposea of publication they have 
been converted into their English 
letter equivalents. Notation was 
made in three terms, sounds correctly 
given, sounds omitted, and other 
Bonn da substituted for the correct 
sounds. Doubtful cases were tried a 
second time with another stimulus 
word if necessary. For example, a 
picture of a tree was given to elicit 
the initial A few subjects who 
were unable to make the because 
of the ^'tr'^ combination did make 
“t'^ in 'Toe” or With the 

younger children the testing procedure 
was sometimes shortened by checking 
sounds other than those being tested 
for at the moment. For example, in 
testing "h” in hat, the final 
might also be checked ; in cases of doubt 

3 The writer wiahea to thank the nsaist- 
antg, Margaret Blanforcl and Helen Thor- 
vilson. 


it W113 rechecked by the regular stimu- 
lus word, 

All the children were tested origi- 
nally in December 1929 and January 
1930 and were retested in April and 
May of that year. The mean time 
required for testing both nursery 
school and kindergarten groups was 
25 minutes; and for retesting, 20 
minutes with the younger, and 18 
with the older group. 

The reliability of the simultaneoua 
record taking of Sommer and Springob 
was extremely high. Correlation co- 
efficients for the age group from 26-46 
months were .98 zt.003 for test and 
.99 ±.004 for retest; and for the 47 to 
69 months group were .99 ±.003 for 
both test and retest, there being 17 
caaca in each age group. While these 
coefficients are extremely high, it must 
be pointed out that they represent 
only the agreement between the two 
raters in respect to the total num- 
ber of defects and do not take into 
consideration which sounds were sub- 
stituted for or omitted.® 

PAiniNG 

The experimental (or training) 
gro\ips and the control groups were 
drawn from all the cases who had been 
judged by the writer to liave three 
defects or more. Three defects were 
arbitrarily decided upon as the divid’ 
ing line, because they gave us enough 
subjects for the experiment, while a 
higher nmnber of defects would not. 

3 Thoae coctTicicnta in no bchhc rcprcHcnt 
the relinbility of the tost; and the conaiat’ 
ency of the ratera might better have been 
determined by computing the percentage 
on sounds recorded idontically by the two 
raters, M.9. 
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However, one kindergarten child who 
had only two defects was included in 
the control group in order to be paired 
with one in the experimental with 
three defects because she paired best 
on all the factors upon which the pair- 
ing was based. 

There were three groups of pairs 
made: 

(1) 11 Experimental nursery chil- 

dren with 11 paired Controls. 

(2) 3 Experimental kindergarten 

children with 3 paired Con- 
trols. 

(3) 3 Experimental kindergarten 

children who entered school 
late, were younger and had 
only one-half the corrective 
work which was given to Ex- 
perimental groups (1) and (2), 
and their paired Controls. 
This is called the six-weeks 
group. 

Pairing was done on the basis of (1) 
speech defects, taking into considera- 
tion the omissions and substitutions; 
(2) C,A, at the first test; (3) I.Q. on 
Minnesota test; (4) days of school 
attendance prior to the test; (5) educa- 
tion of the patents; and (6) paternal 
occupation according to the classifica- 
tions based on the Barr scale of occu- 
pational intelligence and the Taussig 
industrial classification, which have 
been revised for the Minnesota popula- 
tion (13). 

Table 1 shows the closeness of the 
experimental and control groups in 
the various factors on which they were 
paired. Although the pairing was not 
perfect in every detail, yet the two 
groups were as nearly equal as the 
small number of cases permitted. In 


all cases speech defects were considered 
the most important item in the pairing. 

THE COEHECTIVE PEOGEAM 

The corrective work, with the ex- 
ception of the 3 younger experimental 
kindergarten cases who entered late 
and were given just one half the work 
of the nursery and older kindergarten, 
was begun in January and continued 
for 12 weeks. Eor convenience the 
nursery group was divided into two, 
an older and a younger which were 
given 15 minutes each day. Both 
kindergarten experimental groups were 
also given 15 minutes a day, 5 days a 
week. 

On account of absences and holidays 
the children who were trained for 12 
weeks did not receive 60 days of work; 
nor did the 6 weeks children have 30 
training lessons. The mean number 
of training periods for the nursery 
school groups was 38.7, for the older 
kindergarten 47.0, and for the younger 
kindergarten (O-weeks group) 22.0. 

The training was given by the writer 
who had been trained in speech correc- 
tion but who had never before taught 
a class of preschool children. In the 
two nursery school groups there was 
always a practise teacher assisting. 
The corrective period was called 
“games’' by the nursery school and 
kindergarten teachers who cooperated 
most helpfully in trying to build up in 
the children pleasant associations with 
the experimenter and with the speech 
period. The class usually started 
with a relaxation exercise, the chil- 
dren’s favorite being, The Land of 
Noddy-Pod, The following verse was 
repeated softly and slowly by the 
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teacher while the children performed 
the actions. 

Softly we will rest, 

In our little neat, 

Put away our feet (croaa feet) 

Tuck around the sheet (arms folded) 


After the relaxation the remainder 
of the period was spent in games, 
dramatizing nursery rhymes, and 
doing simple action, voice and tongue 
exercises. The source of many of 
these was Barrows and Case (2) . 


TABLE 1 


Closeness of experimental and control groups after pairing 



JfUflaEIlT SCHOOL 

QHOtTP 

1 KIIiDBBQAtlTEN OROUPB 

* 

FACTOnS 

Experi- 

mental 

Control j 

1 (Older) 1 

1 (Younger) 


Experi- 

mental 

Control 

Experi- 

mental 

Control 

Speech defects; 

M 

18.46 

i5..qfi 1 

14.67 

12.33 

14.33 

13,67 

S.D 

13.31 


C.A. at date of Ist test; 

M 

43,00 


62.33 

60.00 

68.67 

S.D 

6.98 

I.Q. (Minnesota); 

M 1 

120.54 

115.73 

7.22 

143.82 

85.58 

26.00 

101,67 


109.00 

108.00 

S.D 

14.69 

School attendance prior to the test 
(days) : 

M 

140.00 

66.33 

212,67 

39.00 

44.33 

S.D 

96.84 

Education of the parents (years of 
father plus years of mother) : 

M 

25.64 

18.50 

20.42 

31.00 

26.33 

S.D ' 

4.92 

7 R4 

Paternal occupation ;t 

M 

2,46 


3.33 

2.67 

2.33 

2.67 

S.D 

.99 

1.35 






1 

Number of cases 

11 

11 

3 

3 


3 







Standard deviations are omitted on the kindergarten groups because of the small 
number of cases. 


f Average parental occupation was computed by assigning an arbitrary weight of 1 to 
occupational class I; 2 to occupational class II, and so on. 


Snug as a pea in a pod 

With a yawn and a gap (children yawn) 

And a dreamy little nap (close eyes) 

We will go, we will go 
(repeat very softly) 

To the Landy-oddy-oddy, 

Of the Noddy-oddy-oddy, 

To the Landy-andy-andy-andy 
Of Noddy Pod. 


Some of the exercises were the wind- 
mill game wherein the children made 
the “th" as in this, accompanied by 
waving of arms like windmills; animal 
sounds such as s-s-s-s-s (goose), z-z-z 
(bee) and engine and machinery 
sounds such as tch-tch; and the old- 
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time favorite “Here we go round the 
Mulberry bush." The remainder of 
the training consisted of word drills. 
In all the games the experimenter 
enunciated very clearly and exagger- 
ated slightly her lip, tongue, and jaw 
movements. Occasionally a direct 
reference was made to the defective 
sound of an individual child, but the 
usual procedure was group practice on 
all sounds made incorrectly by chil- 
dren in the group. 

From the second week of therapy on, 
small hand mirrors were used for 5 
minutes at a time, one or two days a 
week. Apparently they helped some 
in the kindergarten group, but they 
were not so satisfactory as a large 
mirror in which both children and 
teacher can look at once. The small 
mirrors encourage “fooling" and make 
it difficult for the child to shift atten- 
tion from the teacher’s mouth to his 
own. 

The first improvement noted was in 
a boy, who on the fifth day learned to 
say the initial “th” sound as in thumb. 
He was very proud of his accomplish- 
ment and for at least two weeks, when- 
ever another child was being corrected, 
he would say, “I can say “thumb" 
can’t I, Mrs. Sommer?’’ The “v” 
sound was corrected early in many 
children. A Valentine was promised 
to everyone on Valentine’s Day who 
could say “Valentine,” which may 
partly explain their early correction 
of this sound. However, another 
reason seems to be that it is a sound, 
the making of which is easily ex- 
plained: “Let’s bite our lower lip, 
children.’' This is also true of both 
“th" sounds; “Let’s put our tongue 
between our teeth." All the children 


were very proud of their corrections 
accomplished and tried to out-shout 
each other as to what they could say 
now. 

Sitting-down exercises and games 
were alternated with standing-up and 
running games to provide frequent 
change, stimulation, and to keep up 
interest. This was especially true in 
the nursery groups in which there 
were difficult children whose occasional 
unwillingness to come with the group 
and whose unwillingness to cooperate 
in the group were a constant source of 
difficulty to the assisting teacher and 
the writer. However, that their be- 
havior was similar outside the speech 
class was a fact which prevented the 
writer from feeling too much discour- 
agement, In spite of the behavior 
difficulties, one of these children im- 
proved 82 per cent. 

It might be interesting to state here 
that of the half of the experimental 
group (12 weeks) who improved most, 
all but one (the one just referred to 
who improved 82 per cent) were 
considered by the writer to be the 
most cooperative and interested of 
all the children. 

ANALYSIS OF RESULTS 

Inasmuch as the means of Springob's 
and Sommer’s test judgments are the 
figures used in this study as the meas- 
ure of the child's defects on the first 
test and on the retest, it might be well 
to justify such treatment at this time 
on the basis of an analysis of the 
independent judgments of the two 
testers. Such justification is neces- 
sary, at least for the use of the mean 
measure on the second test, because 
any prejudice of the writer on this 
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test in favor of the experimental group the other direction on the retest ; 
and to the disadvantage of the control although at the retest he had for- 
group, would invalidate the use of gotten most of the children who had 

TABLE 2 


Cpruparison of the test results of Sommer and Springob 



BOMMBin DATA 

bphinqob data 

Defects 

Im- 

prove- 

ment 

on 

defects 

t*cr 

cent 

im- 

prove- 

ment 

Defects 

Im- 

prove- 

ment 

on 

defects 

Per 

cent 

im- 

prove- 

ment 

Teat I 

Teat II 




Experimental group (17 casee) 


Mean 

16.76 

6.53 

9.24 

58.58 

1 14.29| 

6.47 1 

7.82 

54.73 

S.D. die 

13.69 

8.97 

6.41 

22.69 


9.04 

6.34 

28.60 

Average of Sommer-Springob: 









M 

15.03 

MilHI] 

8.53 

56.75 





S.D 

12.46 

8.99 


21.41 






Control group (17 cases) 


Mean 

14.53 


, 3.70 

25.92 

13.88 



29.24 

S.D. die 


6.92 

4.60 

25.76 

8,46' 

6.31 

4.84 

27,10 

Average of Sommer-Springob: 









M 

14.21 


3.91 

27.54 

1 




S.D 

8.61 

6.69 


24,34 






Probability of true differences existing 


DIFFEHEKGEB BETWEEN: 


CHANCKB IN' 100 

Sommer Test I and Springob Test I: 

Experimental group 

— 

98 

Control group 


83 

Sommer Teat II and Springob Test II : 

Experimental group 

.11 

54 

Control group 

2.61 

99 

Test I and Test II, experimental group: 

Sommer 

5.88 


Springob 

5.92 


Test I and Test II, control group : 

Sommer 

3.40 


Springob 

3.90 




Average improvement of experimentala and controls, ,. 
Per cent of improvement of experimentala and con- 
trols , , 

2,77 

3.44 

99.7 

100,0 



her test results. It is also possible 
that Springob, who assisted in the 
pairing might have been prejudiced in 


been placed in the training group, he 
did remember a few cases. 

Table 2 makes a comparison be- 
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tween the test results of the two raters. 
In the original test Sommer found 
slightly more defects than Springob 
for both experimental and control 
groups, but the critical ratios between 
differences and standard deviations of 
the differences do not quite meet the 
usual criterion of significance (3.0). 
On the retest the two raters disagree 
even less on the experimental group, 
but on the control group the likelihood 
of Sommer's finding more defects 
than Springob rather closely ap- 
proaches the significant ratio (2,61). 

Both raters find, however, a sig- 
nificant decrease in defects for the ex- 
perimental group after training; and 
they also find an almost equally 
significant decrease in defects for the 
control group, although the critical 
ratios are not quite so high for the 
control group as for the experimental. 
The agreement between the two raters 
in all the tests, with the possible excep- 
tion of retests on controls, is quite 
high, a fact that lends credence to the 
results and that in a measure justifies 
the average of the two raters' judg- 
ments in further statistical treatment. 
From these averages it appears that 
the experimental group has a per- 
centage of improvement about twice 
as great as that of the controls (56 
per cent and 27 per cent, respectively). 
In actual elimination of defects the 
experimental is twice as efficient as 
the control, (8.6 and 3.9). 

Individual records show somewhat 
more strikingly the effects of training. 
Three children in the control group 
failed to improve at all, whereas 
none in the experimental group failed 
to improve. No child in the control 
group equalled the median of the 


experimental in per cent of improve- 
ment, while all 17 of the experimentals 
exceeded the median per cent of im- 
provement of the untrained. In the 
untrained group only 3 children elimi- 
nated more defects than the median 
of the experimental, whereas 16 of the 
experimentals eliminated more defects 
than the median of the control. 

Correlations were computed to show 
relationship between first and second 
tests. These correlations, done by 
the Pearsonian formula, when cor- 
rected for regression were: 



EXPERI- 
MENTAL (17 

oases) 

contbol 
(17 cases) 

Fewness of errors on 



Test I with per cent 
of Improvement. . . 

-t-.67±.09 

-.04±.16 

Fewness of errors on 
Test I with Im- 
provement in De- 
fects 

-.07±.16 

-.84±.ll 

Fewness of errors on 
Test I with fewness 
of errors in Test 
II 

-f-.90±.03 

-f ,86±.04 

Fewness of errors on 
Test I with C. A. . . . 

o 

If 

-4 

-f ,06±.17 


The correlation between fewness of 
errors on Test I and fewness of errors 
on Test II is quite high for both 
experimental and control groups. 
These coefficients are virtually meas- 
ures of the reliability of the test, and 
they indicate that neither training 
nor lack of it substantially altered the 
relative positions of the children in the 
group with respect to speech defects. 
The correlation between initial errors 
and per cent of improvement suggests 
that in the trained group those with 
fewer defects improve most, whereas 
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in the untrained group no relation 
exists between original status and per 
cent of improvement, In actual num- 
ber of defects, however, the untrained 
groups shows a high negative correla- 
tion between initial status and im- 
provement; this means that children 
with more defects eliminate more than 
those with few, probably simply be- 
cause they have more to get rid of. 
Chronological age showed practically 
no correlation with initial errors. 

Correlations were also worked out 
between per cent of improvement and 
the factors of C.A,, M.A., I.Q., par- 
ents’ education, days of school attend- 
ance, and days of training. All were 
low and had high probable errors, 
so that no significant relationships 
were established. 

Age and sex differences 

The fourteen children who had 12 
weeks of training and their paired 
controls were divided into two age 
groups, from 30 to 46 months and from 
47 to 66 months. This division failed 
to show any significant differences 
between older and younger groups 
in per cent of improvement. The 
efficacy of training was revealed for 
both age groups, however, in that both 
younger and older experimentals had 
a significantly higher per cent of 
improvement than the younger and 
older controls respectively. 

Sex differences were very slight but 
rather consistently favored the girls. 
Both experimental and control girls 
were somewhat better than boys on 
the original test, and both groups of 
girls likewise had a higher per cent 
of improvement than the boys. For 


the experimental group the sex difier- 
ences had a critical ratio of 2.0, thus 
bringing the ratio close to the margin 
of significance; in the control group 
the girls were not quite so superior to 
boys on the original test and their 
improvement was greater than the 
boys by only a little better than chance 
(critical ratio .79). For both boys 
and girls the experimental group im- 
proved more than the control. 

Analysis of improvement hy sounds 

On the basis of the Sommer records 
the improvement in sounds for each 
of the three positions was analyzed 
for both experimental and control 
groups. The results for the 14 chil- 
dren who had 12 weeks of training and 
their controls are shown in table 3. 
For each type of error, substitutions 
and omissions, and in each position, 
initial, medial and final, the experi- 
mental group had a greater per cent of 
improvement. In total substitutions, 
the experimental group had a per cent 
of gain twice that of the controls. On 
the surface the difference between 
experimentals and controls in per cent 
improvement in omissions looks even 
more significant, but it really is less 
significant because the number of 
omissions in all cases were few and 
were confined to a few children rather 
than distributed among all in the 
group. With regard to the positions 
it appears that defects in the initial 
and medial positions improve about 
half as much without training as they 
do with training over a 4^ months 
period. Errors in the final position 
are harder to eliminate without train- 
ing, it would seem, since the control 
group eliminated 0 per cent of their 
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TABLE 3 


Differences between IS weeks’ experimental and control groups in substitutions and omissions 
in initial, medial and final positions 



INITIAL 

medial I 

final 

TOTAXj 

asoDP 1 

3 

2nd 

Gain 

-P 

a 

u 

SO 

1 

1 

'i 

o 

Per cent 

4J 

rH 

a 

e4 

Gain 


•p 

OQ 

0 

Gain 

•P 

a 

8 

fk 


Substitutions 


Expfirimental 

76 

29 

46 

m 

19 

m 


41 

62 

32 

30 

48 

178 

85 

93 

Control 

94 

69 

35 


i 

29 


33 

57 

55 

2 

4 

194 

143 

51 


■i 









Omijssiona 


Experimental 

lo' 

1 

9 

90 

R 

■ 

Q 

95 

i 

3 

M 


R 

R 

42 

89 

Control 

1 

1 

0 

00 

i 

5| 

m 

38 

i 

5 

m 

B 

R 

R 

1 

8 

Substitutions and omiasiona 

Experimental. 



55 ; 

65 

m 

m 

35 

68 

pi 

■ill 

IB 


66 

225 

00 

135 

60 

Control 

|gj 

m 

35 ' 

37 

i 

El 

17 ' 

33 

li 

i 


00 


154 

62 

25 


TABLE 4 


Dt^erfitices in improvement of single sound defects, classified phonetically, between the 
experimental and control IS weeks’ groups 


CLABaiPICATION 

exfbhimehtal (12 wbbkb) 

control (12 wbem) 

Isti 

test 

Gain 

Per cent 
gain 

1h1 

tost 

Gain 

Per cent 
gain 

Acoustic : 







Atonic 

55 

40 

72.73 

64 

34 

63.12 

Tonic 

119 

72 

60,50 

92 

21 

22.83 

Anatomic: 







Bi-labial 

7 

5 

71.43 

6 

1 

20.00 

Labio-dental 

18 

17 

94.44 

6 

-1 

-10.67 

Lingua-dental (pre-dental) 

38 

30 

78.96 

66 

33 

60.00 

Lingua-rugal (alvelar) 

84 

43 

51.19 

83 

21 

25.30 

Lingua-palatal 

5 

5 

100,00 

3 

0 

00.00 

Lingua- velar 

22 

14 

63.64 

4 

1 

25.00 

Physiologic; 







Glottal, 

0 

-2 

-200,00 

0 

0 


Plosive 

41 

26 

63.42 

24 

12 

50,00 

Fricative. 

120 

84 

65,12 

132 

43 

32,58 

N asal 

4 

2 

50,00 

0 

0 



final errors whereas the experimentals 
eliminated 56 per cent. 

Consonant classification 

Using the Borden and Busse three- 
fold classification of consonants, with 
alight modifications, the improvement 


in the two groups was again analyzed. 
These results are given in table 4, 

The most outstanding differences 
between the experimental and control 
groups according to the classification 
just referred to are in: tonic or voiced 
consonant sounds in which the im- 
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provement of the former is 60.50 per 
cent and the latter 23.83 per cent; 
in lingua-rugal or alvelar consonant 
sounds in which the experimental with 
84 defects on the first test improves 
51.19 per cent, while the controls, with 
83 on the first test improve only 25.30 
per cent or about one-half as much; 
and in fricative consonant sounds in 
which the improvement of the experi- 
mental group with 129 errors in this 
category is 65.12 per cent or twice that 
of the controls who improve 32.58 per 
cent on 132 original defects. In addi- 
tion to these three classifications, the 
experimental improvement in per cent 
is about 20 per cent more than the 
control in the atonic sounds and about 
19 per cent more in the lingua-dental 
sounds. These are the only other 
categories besides those discussed 
above which have enough original 
defects in both the experimental and 
control groups so that a comparison 
between them is not unreasonable or 
unwarranted. We are probably justi- 
fied in saying that corrective work, as 
compared to no corrective work, with 
preschool children seems more effec- 
tive in tonic than in atonic consonant 
sounds, in lingua-rugal consonants 
than in the other anatomic classifica- 
tions, and in fricative than in plosive 
sounds. 

Blends 

Table 5 shows some decided differ- 
ences between the experimental and 
control groups in their correcting of 
blends. The blends included in the 
Blanton-Stinchfield Speech Measure- 
ments Test (6) are Id, fr, nk as in bank, 
pi, fl, gl, tr, br, gr, and Iz. While the 
two groups are practically equal on the 
Test I with 51 blends defective in the 


experimentals and 50 in the controls; 
the former gain 23 or 45 per cent after 
12 weeks of training, while the latter 
not only do not improve but instead 
add 3 more defects to their original 
50, during the period between the two 
tests. 


TABLE 5 

The effect of 12 weeks training in the 
correction of defective blends 



N 

1st 


PEU 

qhotjp 

TEST 

GAIN 

CENT 

GAIN 

Experimental 

14 

51 

23 

45 

Control 

14 

50 

-3 

-06 


Omissions 

The omissions of five children, three 
of them experimentals and two con- 
trols, who omitted 5 or more sounds on 
the original test were analyzed to see 
how they were corrected. Only 11 of 
the original 96 omissions remained on 
the second test; 49 had been corrected 
entirely, but 36, — more than a third, 
— had merely been changed to a sub- 
stitution. The child having the most 
changes from omissions to substitu- 
tions was one of the youngest of the 
group. Her case raised a question in 
the author’s mind as to whether the 
change from omissions to substitutions 
might not be a definite step in the 
development of articulation in young 
children, a possibility that is sugges- 
tive for further study on children 
between the ages of two and three. 

Hardest and easiest sounds 

According to Test I, the easiest 
sounds (those wrongly given 5 times 
or less) for both experimental and con- 
trol groups were m, b, h, p, w, t, d, n, 
ngj and f. The hardest, those given 
wrongly 15 times or more, were v, th, 
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(both voiced and voiceless) z, sh, zh, 
tch (as in watch), j (as in jig), 1, and 
r. These lists of hardest and easiest 
sounds agree well with those recorded 
by other observers. The sound most 
easily corrected by the trained group 
was v; that easiest for the controls was 
sh. Both groups improved greatly 
on both the sounds th and j, but ex~ 
perimentals improved somewhat more 
than controls on zh, r, and y (as in 
yellow). Experunentals showed no 
improvement on pi, b, and regression 
on h and t; controls showed none on 
y, tr, fr, and wh, while they regressed 
on V, s, z, 1, t, g, gl, br, and Iz. Many 
of these sounds are on the list of easy 
ones, a fact which suggests that the 
easiest sounds to make by the majority 
may not be the easiest to correct by 
the minority. 

CONCLUSIONS 

1. Consistency of the two raters on 
the speech tests, as measured by 
correlations between number of errors, 
was high, +.98. Consistency of the 
children's scores after a 4^ month in- 
terval was also high, +.90 for experi- 
mentals and .86 for controls. 

2. After a twelve weeks' interval 
preschool children showed improve- 


ment in articulation regardless of 
whether they have been trained sys- 
tematically during the interval. 

3. Improvement in the trained 
group was 57 per cent, about twice 
that of the untrained group, 28 per cent, 
when gain was measured in percentage. 

4. The experunentals exceeded the 
controls in number of defects elimi- 
nated by a difference that was 2.7 
times its standard error; and in per 
cent of gain they excelled to the extent 
indicated by a difference of 3-.4 times 
its standard error, 

5. Improvement was approximately 
the same for younger and 'older age 
groups both of experimentals and 
controls. 

6. Sex differences were slight but 
apparently favored the girls. 

7. Improvement was noted for 
sounds in all three positions, but those 
in the final position seemed hardest 
to eliminate without training. 

8. There was a suggestion that 
original omissions, especially in the 
younger children, changed to substitu- 
tions on the retest. 

9. Classification by sounds showed 
a few differences between experi- 
mentals and controls that are interest- 
ing from the phonetic standpoint. 
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The Latent Time of the Body Startle in 

Infants* 

Oevis C. Irwin 

T he data reported in this article The infant was placed on a two- 
are incidental to an investiga- dimensional stabilimeter within a Pratt 
tion of auditory intensity thres- experimental cabinet (1). The tone 
holds of eyelid responses, and of the was furnished by a loud speaker placed 
body startle in newborn infants. four inches from the crown of the 

The pattern of the Schreckreakiion infant's head. The stimulus was a 
or body startle has been described by loud tone of 581 cycles with a duration 
Feiper who stated that the whole body of .07 second. Its intensity was not 
jerked together, both arms extended measured but was sufficient to cause a 
and then returned in a clasp to the startle in adults who were not expect- 
trunk, the elbows being flexed. The ing to hear it. The loud speaker was 
fingers were first extended, then hooked into the output circuit of 
clinched. The movements of the legs a three-stage audio-oscillator. An 
were similar but weaker, eccentric on the shaft of a synchronous 

This reaction was first studied by motor which drove a polygraph con- 
Moto (2) who later used it for diag- trolled both the output of the oscillator 
nostic purposes (3). Watson (7, 8) has to the loud speaker and a pen which 
interpreted it as the basis of fear in recorded the stimulus on the moving 
children. Peiper (4) measured the tape of the polygraphs. The body 
latent time of the body startle in one jerk of the infant was translated by 
infant between the second and fourth the stabilimeter to the writing pens 
months and found it to be .25 second, of the polygraph, the resulting move- 
the mean deviation being .067 second, ment being traced on the moving poly- 
In this study the latent time of 163 graph tape. The movement of this 
body startles in 12 infants varying in tape was practically constant, the 
age from fifteen hours to fifty-three error being less than one-third of 1 
days has been measured. Six infants per cent. The distance from the 
were males and six were females, stimulus record on the polygraph tape 
The number of trials from infant to to the inflection point of the response 
infant was not kept constant. curve gave a measure of the body 

* Prom Iowa Child Welfare Reaearch 

Station, State University of Iowa, Iowa Table 1 presents 163 latent times of 
City, Iowa. the body startle in 12 infants. The 
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mean latent time is ,18 second. 
These values vary from .07 second to 
.35 second. The probable error of the 
distribution is .03 second and the prob- 
able error of the mean is .003 second. 


(Valentine, 6.) It differs, of course, 
from simple reactions in that it is an 
involuntary response. The value with 
our infants is somewhat less than that 
of Peiper's (4, 5) who reported it to be 


TABLE 1 


Latent times of the body startle in twelve infants 


INFANT 

BBX 

LATENT TIME (bECONDB) 

1 

F. 

1 .349 

.156 

.180 

,261 

.144 

,144 

.240 

,166 

2 

M. 

' .145 

' ,145 

.163 






3 

M. 

.181 

,200 

.072 

.160 

.270 

.180 



4 

F. 

.163 

,181 

.200 

.145 

.145 

,163 

.163 

,145 



.200 

.236 

.145 

.127 

.145 

.163 

.145 

,163 



.163 

,145 

,146 

.163 

.218 

.145 

.200 

.145 



.145 

.163 

.309 

.163 

.163 

.127 

.127 


6 

M. 

.145 


1 






6 

F. 

,290 

,163 

.181 

.163 

.189 

.181 

.127 

.145 



.181 

.109 

,146 

.145 

.145 

.290 

.163 

.181 



.181 

,146 

.236 

.145 

.163 

,163 

.163 

.181 



.181 

.145 

.236 

.145 

.254 

.145 

.145 

.272 



.145 

.146 

.290 

.346 

.127 

,127 

.254 

.163 



.127 

,200 

.290 

.181 

.200 

.200 

.145 

.290 



.254 

.218 

.163 

.218 

,145 

.145 

.127 

.145 



.127 

.181 

.200 

.266 

.127 

,127 

.146 

.163 



.163 

1 .200 







7 

M. 

,204 

' .145 

.168 

.192 

,156 

.192 

,253 

.277 



,265 








8 

F. 

.180 

,156 

,168 

.144 

.204 

.156 

.168 

.144 



,132 

,166 







9 

M. 

.218 

.127 

.163 

.145 

.145 

,236 

.218 

.254 



.218 

.236 

.163 






10 

M. 

.163 

.145 







11 

F. 

,145 

.127 

.145 

,109 





12 

F. 

,290 

.145 

.218 

,127 

.181 

.218 

.127 




.109 

.254 








Mean 18 

Probable error of distribution 03 

Probable error of mean .003 


The latent time of the body startle 
thus approximates the values for 
simple auditory reaction time in 
adults. Values have been reported 
ranging from .149 to .204 second. 


.25 second on one infant. One of our 
infants (Infant 12) is comparable in 
age with the infant whose latent period 
was measured by Peiper. The value 
for this infant is .19 second. 
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The following tabulation shows the 
mean latent times for each of the 
12 infants: 


INFANT 

fi£lX 

BQDT 

1 BTAHTLE3 

LATENT 

TIME 

1 

F. 

8 

,20 

2 

M. 

3 

,16 

3 

M. 

6 

.18 

4 

F. 

31 

.17 

5 

M. 

1 

.16 

6 

F. 

66 

.18 

7 

M. 

9 

.21 

8 

F. 

10 

,10 

9 

M. 

14 

.19 

10 

M. 

2 

.16 

11 

F. 

4 

,13 

12 

F. 

9 

,19 

Total 

163 



These mean values vary from .13 
second to .21 second. 

The mean latent times of the body 
startle by days is given below : 


DATB after 
biuth 

INT'ANTB 

THIAU 

mean 

LATENT 

TIMB 

1 

4 

15 

,18 

2 

2 

9 

.18 

3 

2 

17 

.19 

4 

2 

34 

.17 

5 

3 

21 

.17 

6 

2 

27 

.20 

7 

1 

11 

.20 

10 

1 

2 

.15 

11 

2 

5 

.14 

14 

1 

9 

.16 

18 

1 

3 

,18 

63 

1 

9 

,19 


The data is more adequate for the first 
seven days than it is for later days. 
However, it will be seen that the varia- 
tions are slight except on the eleventh 
day due probably to poor sampling on 
that day. 


The following tabulation shows that 
the mean latent time for six male in- 
fants is .19 second and for six females 
.18 second: 



MALES 

fe- 

males 

Trin.ls 

35 

128 

latp.nt time 

.186 

.177 

Probable error of distribu- 
tion 

.03 

.05 

Probable error of mean .... 

.004 

.004 


There is no significant difference 
between these values so that it may be 
concluded that there is no sex differ- 
ence in the latent time of the body 
startle in infants. 

An interesting observation in this 
study of newborn infants is that crying 
never accompanied these body startles 
to loud tones. On the other hand, 
eyelid responses were observed to 
occur even when no other overt re- 
sponse was observable, the lids closing 
upon stimulation if they were open, 
or tightening if closed. 

The following conclusions may be 
drawn from these data : 

1. The infants responded to loud 
tones either by a body startle or eyelid 
responses. 

2. The eyelid response (closing or 
tightening) was observed to occur even 
when the body startle was not elicited 
by the loud tone. 

3. The mean latent period of 163 
body startles following a tone of 581 
d.v. with a duration of .07 second made 
by twelve infants from fifteen hours to 
fifty -three days old is .18 second; the 
standard deviation is .03 second. 

4. The shortest latent period was 
.07 second. 

5. The latent time of the 163 body 
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startles (involuntaiy response) is com- 7. There was no significant differ- 
parable to that of simple auditory ence in the mean latent time of six 
reaction time in adults, boys and six girls. 

6. Therewaslittlechangeinthemean 8, Crying never accompanied these 
latent time from day to day, body startles, 
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Verbalization as a Factor in Learning* 

Marjorie K Pyles 


I N THE present study the problem 
was to determine the influence 
of verbal symbols in the develop- 
ment of form discrimination. The 
method used was to compare children's 
learning scores on three series of prob- 
lems of the multiple choice type. In 
series A and in series B the stimulus 
objects consisted of five green papier- 
m^che moulds of the same height 
(2 inches) and of approximately the 
same size. They differed, however, 
in external contour, being modelled 
in a variety of “nonsense” S-dimen- 
sional forma. Series C consisted of 
five familiar animals (a cat, dog, rab- 
bit, bear, and monkey). These were 
3 inches in height, and were made of 
celluloid; as the celluloid proved to be 
too light to withstand daily handling, 
a filling of plaster of paris was poured 
into the interior of each object, in 
order to give weight and stability. In 
all three series, a cup-like opening was 
left at the bottom of each object, 
permitting a small toy to be hidden 
inside. These toys, serving as reward 
objects when a correct selection was 
made, consisted of 25 toy animals, 
^ of an inch in height. 

This problem was suggested by Pro- 
fessor E. Harold Jones and the experi- 
ment was carried out under hia direction. 
Thanks are also due to Dr. Virgil Dickson 
for assistance in procuring data in the 
Berkeley Public Schools. 


The subjects for the experiment 
were 80 nursery school, kindergarten 
and first grade children from the 
University of California Institute of 
Child Welfare, the Berkeley Day 
Nursery, and the University Elemen- 
tary School. Since in this experiment 
it was necessary to compare learning 
scores for three different series of test 
material, it was deemed advisable to 
rotate the tests in comparable groups 
of subjects, in order to control practice 
factors. With six possible orders of 
testing (A B C, A C B, B A C, B C A, 
CAB, C B A) six equivalent groups 
were necessary; these were obtained 
by a process of matching, taking 
into consideration C A., M A., school 
and sex. 

The instructions for series A were: 
"One of these shapes has a toy under 
it; see if you can find which shape has 
a toy.” The child's first efforts are 
of course purely trial and error; after 
a successful choice, he was asked 
where he had found the toy. When 
he indicated the “correct” object 
under which the toy had been located, 
the experimenter would say, “Yes, that 
one had it.” This procedure, calling 
the child's attention to the correct 
object, was for each series employed 
on the first three trials, and at every 
third trial thereafter. The purpose 
of this was to maintain an interest in 
“getting it right the first time,” and 
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to counteract any tendency to fall 
back on random choices. After the 
first trial, a screen was erected in front 
of the child, and the five objects were 
quickly rearranged, a new toy being 
concealed under the same stimulus 
object as in the previous trial. The 
problem was considered solved when 
the child’s first choice was correct in 
four successive trials. If a solution 
was not reached in 25 trials, the ex- 
periment for that day was discon- 
tinued. At the next sitting, the series 
was reduced to four objects, the pre- 
vious “correct” object being omitted; 
if necessary, 25 trials were again 
given, and at the following sitting, the 
series was reduce to three, and then to 
two objects. The number of stimulus 
objects in the set-up was decreased in 
this manner because it was believed 
that the frequency of complete failures, 
at the lower age levels, would be re- 
duced by this procedure, while with 
the older children adequate differen- 
tiation would still be maintained. 
As far as possible, tests on the same 
series were made two days apart. Two 
weeks after the completion of a given 
series (with a maximum of 100 trials on 
four different days) the child would be 
started on a second series, according to 
the sequence (ABC, or CBA, etc.) pre- 
scribed for his particular group. 

In Series B the same procedure was 
followed, except that the child was 
encouraged to verbahze his successful 
performances, through the use of a 
name for the “correct” object. After 
the child found the toy on his first 
trial, the experimenter asked where 
he had found it, and then said “The 
name of that shape is Mobie.” “Can 
you say that?” “All these things 


have different names. Idl tell you 
their names.” The names given the 
five shapes were Mobie, Kolo, Tito, 
Gamie, and Bokie. The “correct” 
names were rotated, and the actual 
objects employed in Series A and B 
were also rotated, so that the average 
difference between these two series 
would be wholly one of procedure. 
Care was taken to insure that the 
actual amount of time spent on the 
named series (due to the naming 
process) was not greater than that 
spent in pointing out the objects in 
the unnamed series. In Series C 
(familiar animals) the children usually 
named the animals spontaneously; if 
they did not do so, the name was sup- 
phed by the experimenter in the first 
trials. 

A record was kept of the objects 
picked up on each trial, the verbal 
responses and remarks made by the 
child, and his attitude toward the 
task. 

BESTJLTS 

The relative difficulty of the animal, 
named and unnamed series is Indi- 
cated by the comparison of the learn- 
ing scores shown in table 1. The 
scores compared are those obtained 
by the children on the learning prob- 
lem they were given first. The mean 
and median number of trials required 
for the solution of the three prob- 
lems are given, and the percentage 
completely failing each problem. It 
is of interest to note that practically 
all the children solved the animal 
problem in less than twenty-five trials 
(i.e., with five stimulus objects in a 
set-up) whereas 42 per cent solved the 
named and only 4 per cent the un- 
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named series within this number of 
trials. 

The solution of the problem, in each 
of the three series is dependent on the 
child’s realizing that the toy is always 
under the same object, and his being 
able to recognize the ‘'correct” object 
as such from, among the others. After 
a child has solved one of the problems, 
he knows on the two succeeding series 


Table 1 suggests that a marked 
difference exists in the difficulty of the 
three series; the difference between the 
named and the unnamed series is 
interpreted by the writer as due to the 
factor of verbalization. The differ- 
ence between the named series and the 
animal series may also be due in part 
to this factor, since the animals bear 
names which are already familiar, 


table 1 


Comparisons of scores on the series presented first 


Qiiotrpa 

BBltlES FIlEallNTBI) 
nnBT 

Ifu«- 

TKa OF 
CAB£B 

MBANI NTJM- 
Bun OF 

tbialb 

MBDUN 

NUMBHB 

OF 

TBIALS 

B. D. 
NUMDBn 

or 

TBIA15 

BANOB 

NUMDBB 

OF 

THtAl-8 

PBRCENT- 
AOE OP 

complete 

TAILUREB 

PHBCENT- 
AOD 80C- 
CEEDINO IN 

2G OH 

6 and 6 I 

A. Unnamed | 

28 

47.1 ±3.6 

09 

22.5 

8-91 

36 

14 

3 and 4 

B. Named 

25 

28.3 ±3.3 

37 

22.1 

2-76 

20 

44 

1 and 2 

C. Animal 

27 

6.6±,6 

5 

4.7 

1-15 

4 

95 


^ Omitting oases of complete failure. 


table 2 

Comparison of scores on the series presented second 


□Bonps 

BEniiaS PnBBBNTBD 
SECOND 

MEAN* NUM- 

beh of 
TRIALB 

median 
number 
or TBIALS 

8. D. NUM- 
SEH Of 
TBIALB 

HANOB 
NUMBBIl 
OF TfllALS 

pbhcbnt- 
aue of 
COMPLETE 
FAILUBEB 

PBRCENTAaU 
anCCBEDINQ 
Iff 26 OR 
XjEBs thialb 

2 and 4 

A. Unnamed 

12.4±1.9 

6 

12.97 

1-53 

0* 

75 

1 and 6 

B. Named 

9.1 ±1.4 

6 

8.99 

1-34 

0 

82 

3 and 5 

C. Animal 

6.4 ± .8 

4 

5.7 

1-25 

4 

96 


^ Omitting caBea of complete failure. 

* Children completely failing the named series were not given the unnamed aeries. 


that the toy is always to be found 
under some one object. It is there- 
fore to be expected that the scores 
obtained on the series given first to a 
group would be higher than the scores 
of the same series when given second 
or third, to equivalent groups. Com- 
parisons, therefore, should be made 
with reference to order of practice, or 
with reference to composite data in 
which all orders are averaged. 


while the names of the nonsense ob- 
jects are learned during the experi- 
ment, and are applied with relatively 
less readiness and certainty. 

It remains only to be demonstrated 
that the differences are not a function 
of ability differences in the groups, 
nor of extraneous factors in the pro- 
cedure. This is shown by tables 2 
and 3, which give the same order of 
differences as table 1. The averaged 
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data for all groups and all sequences 
are presented in table 4. 

The “correct” object in the un- 
named series was spontaneously 
named or described by thirteen of the 
children. The average learning score 
for these children on this series (11.9) 
is significantly lower than the average 
learning score of 47.1 for all groups on 
this series. The scores of the children 


the descriptions are “flat on top/’ 
“remember the point that's on it/' 
“the smoothed one/' and “like Mount 
Hamilton.” All the children who ver- 
balized the “correct” object in the 
unnamed series solved the problem. 

Several interesting remarks were 
made by the children about the rela- 
tive difficulty of the three series. A 
six year old girl in group I, whose 


TABLE 3 

Comparison of scores on the series presented third 


GHOUPB 

BERIE9 FRESEin'BD 
THIRD 

MEAN^ NUM- 
BER OE 

TniAU3 

MEDIAN 
NUMBER 
OF TRIALS 

S. D* NUM- 
BER OF 

TRIALS 

RANGE 
NUMBER 
OF TRIALS 

PERCENT- 
AGE OF 
COMPLETE 
FAILURES 

PERCENTAGE 
SUCCEEDING 
IN 25 OR 
LESS TRIALS 

1 and 3 

A. Unnamed 

8.9 dbl .8 




4 

83 

2 and 5 

B. Named 

6.6 ±.9 


mSM 

BE 9 

0 

95 

4 and 6 

C. Animal 

2.9 dz, 4 


2.1 

1-8 

0 

100 


^ Omitting cases of complete failure. 


TABLE 4 


Comparison of scores made on the three series regardless of the order of presentation 


OHOUPS 

BBRIEB 

MBANl NUM- 

beb' of TniAi.a 

MEDIAN 
NUMBER 
OF TRIALS 

S. D. 
NUMBER 

OF 

TRIALS 

RANGE 

NUMBER 

OF TRIALS 

PinCKNT- 

AGE OF 
COMPLETE 

FAILURES 

PERCENTAGE 
BUCCEBDING 
IN 25 OR 
LESS TRIALS 

1 to 6 

A. Unnamed 

21.3 dz.1.95 

16.5 

22,6 

1-91 

15 

54 

1 to 6 

B. Named 

14.2 ±1,6 

7.5 

18.1 

1-76 

10 

72 

1 to 6 

C. Animal 

5.3 ±.4 

4 

4.8 

1-25 

3 

97 


1 Omitting cases of complete failure. 


spontaneously verbalizing the “cor- 
rect” object (unnamed series) were 
considered in computing the averages; 
thus there is probably a greater differ- 
ence in difficulty between the unnamed 
and the other two series than is in- 
dicated by the comparison of average 
scores. Examples of the names given 
the “correct” shape are “the cup/' 
“Old Mother Shoe/’ “the slide,” and 
“the piece of cake;” and examples of 


scores on the animal, named and un- 
named series were respectively 4, 4, 
and 6, remarked when solving the un- 
named series, “I wish we had the 
animal game; I can remember the 
animals.” A boy aged five and a half, 
who was given the unnamed series 
after the named, said on the unnamed 
series, “If they had names, that would 
be fine.” 

Of the children who solved the 
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named series, 90 per cent gave the 
name of the “correct” object when 
the experimenter asked where the toy- 
had been found. The acorea of the 
children who did not respond with the 
name were scattered equally above the 
below the median scores of their re- 
spective groups. Twelve per cent of 
the children said the name of the 
“correct” stimulus object as they 
looked at the objects before picking 
one up (e.g., “Where's Mobie?” 
“Mobie’s going to have it.)”. Sixty- 
four per cent of the children named the 
“correct” object of their own accord 
as they picked it up. Thus practically 
all the children knew the name of the 
shape having the toy and many of the 
children actually used this name when 
solving the problem. It is possible 
that even if the child did not reeall 
the name of the “correct” object on 
seeing it, a stimulus object would be 
recognized more readily as the “cor- 
rect” one as a result of the differential 
auditory and proprioceptive stimuli 
previously received in the naming of 
that object. 

In a comparison of the performance 
of the boys and the girls, it was found 
that 55 per cent of the boys' scores fell 
below the median learning scores. 
On the other hand, twelve of the girls 
failed completely to solve one of the 
three learning problems, as compared 
with six of the boys. No consistent 
nor reliable sex difference is indi- 
cated. 

The relation of chronological and 
mental age to the learning scores 
obtained on the three series is indicated 
by the following rank-difference coeffi- 
cients of correlation*. 


nttubeh 

OF CASBa 

BBRIEB (first 
presentation) 

C. A, 

M. A. 

28 

A. Unnamed 

-.39 

-.36 

25 

B. Named 

-.72 

-.62 

27 

C. Animal 

-.19 

-.21 


With the effect of chronological age 
eliminated, the correlation with mental 
age would be negligible. The rela- 
tively low coefficients obtained in the 
case of the unnamed and animal series, 
are apparently due in part to their 
limitations in range of difficulty, the 
animal series gi-ving a piling-up of good 
scores, the unnamed series an accu- 
mulation of zero scores. 

SUMMARY AND CONCLUSIONS 

1. Comparisons were made of the 
learning scores of 80 children between 
the ages and two and seven years on 
three series of problems of the multiple 
choice type. The stimulus objects 
used for the three series included 
animal shapes, unnamed S-dimensional 
“nonsense” forms, and a similar series 
of forms with nonsense names. 

2. The scores on each series (in 
terms of number of trials required for 
learning), exhibited marked individual 
differences. Correlations with C. A. 
ranged from —.19 to —.72; with 
M, A., from —.21 to —.62. 

3. A transfer effect was demon- 
strated from one series to another, as 
shown by improvement in the per- 
formance on successive series. 

4. When the three modes of proce- 
dure were compared, eliminating prac- 
tice effect by rotation in matched 
groups, the median number of trials 
on the animal series was found to be 4, 
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on the named series 7.5j and on the 
unnamed series 16.5 (table 4). 

5. Data on complete failures and on 
the percentage succeeding in a given 
number of trials, are in support of the 
conclusion to be derived from (4), 


namely, that verbalization served as a 
distinct aid in learning. 

6. Through the superiority in the 
learning of the animal series, the 
results further indicate the influence of 
interest factors in learning. 



A Genetic Study of Laughter Provoking 

Stimuli’ 

Florence Justin 


L aughter and its causes have 
been favorite subjects for theo- 
rizing for two thousand years. ■ 
Attempts to explain the phenomenon 
of laughter probably extended , even 
further back into man’s history, but ' 
these are unrecorded or unavailable. 
In the extensive literature that has 
accumulated, the theories of laughter 
have in most cases been set forth at 
great length. With all the writing, 
the important problems are still con- 
troversial and there has been evolved 
no one principle that has won general 
acceptance as an adequate explanation 
for laughter. 

One of the first of the theoretical 
problems to emerge is whether laugh- 
ter is innate or acquired. In endeav- 
oring to answer this question. Sully 
(32) calls attention to the age at which 
it is manifested and mentions the fact 
that Laura Bridgeman, who was blind 
and deaf and could not possibly have 
learned the response, laughed. Good- 
enough (12) reports that a deaf, dumb, 
and blind girl studied by the Institute 
of Child Welfare, laughs. This is 
more conclusive, for Laura Bridgeman 
did not lose sight and hearing until 
two years, but this child has been 

^ From the Institute of Child Welfare, 
The University of Minnesota., Condensed 
for periodical publication by Mary Shirley, 


blind and deaf from birth. That 
laughter is innate seems to be the 
generally held opinion of the psycholo- 
gists of today. Gates (10) would 
link it with mastery as a strong native 
•impulse. Greig (14) would associate 
it with the love instinct. Stern (31, 
p. 126) says, “All these early move- 
ments of expression have an instinc- 
tive character, there is in them .... 
in distinction from those that fol- 
low later, nothing conventional or 
acquired." Allport (1, p. 253) says 
that while the act of laughing is in- 
born, “the range of things that can be 
laughed at is extended by experience.” 
Woodworth (35, p. 158) states, “One 
thing is fairly certain: that, while 
laughing is a native response, we learn 
what to laugh at for the most part, 
just as we learn what to fear.” This 
seems to be the generally accepted 
psychological view. 

In the biographical studies of chil- 
dren, considerable material regarding 
the appearance of the first smile and 
laugh is to be found, This material 
is summarized by Sully (32), Greig 
(14) and by Eastman (7). After 
comparing dates recorded by Dar- 
win, Preyer, Champneys, Sigismund, 
Moore, and Shinn, Sully concludes that 
(32, p. 166) “We find, within the first 
two or three months both the smile 
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and the laugh as expressions of 
pleasure, including sensations of bodily 
comfort and gladdening sense pres- 
entations. We find further, in the 
reflex reaction of laughter under 
tickling, which is observable about 
the end of the second month, the germ 
of fun, or of mirthful play.” More 
recent observations as by Fenton (9) 
and Stern (31), and the experimental 
work of Jones (18) confirm the conclu- 
sions of Sully regarding the early 
development of the smile and laugh. 

The further development of laughter 
during the first three years of life is 
traced by Sully. Aware that “the 
new child psychology has not yet 
produced a methodical record of the 
changes which this interesting ex- 
pression of feeling undergoes,” (32, p, 
186) he turned to the data available. 
He compiled material from the various 
biographical studies, compared these 
with his observations of His own chil- 
dren, and came to the conclusion that 
"within the first three years all of the 
main directions of mirth of adults are 
foreshadowed. Humor itself, which is 
supposed to come with a maturity of 
feeling and reflection, begins to an- 
nounce itself in a modest way during 
this period.” (32, p. 218.) 

I Watson (34, p. 104) states of smiling, 
"it begins at birth — aroused by intra- 
organic stimulation and contact. 
Quickly it becomes conditioned; the 
sight of the mother calls it out, then 
vocal stimuli, finally pictures, then 
words and then life situations either 
viewed, told, or read about, Natur- 
ally what we laugh at, and with whom 
we laugh are determined by our whole 
life history of special conditionings. 
No theory is required to explain it, 


only a systematic observation of 
genetic facts.” If such a systematic 
observation of facts has been made by 
Watson, a more adequate presentation 
of data is to be desired. That the 
smile manifests itself at birth is not 
upheld either by biographical studies 
or by experimental work on the early 
behavior patterns of children. Jones 
states that the early reflex smile 
"may be seen as early as the first 
week. Moore reports a smile on the 
sixth and seventh day.” (18, p. 541.) 

Washburn’s study deals with the 
development of the smile and laugh 
in the infant (33). She observed 
fifteen children at four week intervals 
during the first year of life, in a con- 
trolled situation where stimulation of 
laughter and smiling was possible. 
Laughter occurred later chronologi- 
cally than smiling, but the author con- 
siders it the. more primitive form of 
expressive behavior; smiling, as the 
child nears the age of one, being 
much more a learned or conditioned 
response. 

Closely connected with the problem 
of the instinctive nature of laughter is 
the question of its universality of 
manifestation. This is discussed by 
Sully (32, Chapter 8), authorities 
being cited to establish it as a char- 
acteristic of humans everywhere. Do 
animals laugh? is another phase of 
the problem which has come in for 
considerable discussion. Sully con- 
cludes from the observation of Dar- 
win and Robinson, that "the young of 
the higher apes have something re- 
sembling our smile and laugh and 
produce the requisite movements when 

pleased It further occurs 

when the animal is tickled.” (32, p. 
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163.) Kohler (22, p. 319) says, “I 
haye never seen anthropoids weep nor 
laugh in quite the human sense of the 
term. There is a certain resemblance 
to OUT laughter in their rhythmatic 
gasping and grunting when they are 
tickled and probably this manifesta- 
tion is, physiologically remotely akin 
to laughter. And during the leisurely 
contemplation of any object which 
gives particular pleasure (for example, 
little human children) , the whole face, 
and especially the outer corners of 
the mouthy are formed into an express- 
ion that resembles our ‘smile’.” 

That the expressive movements — of 
which laughter is one— seem to differ 
from the other instincts “in that they 
do not stand in any direct relation 
to definite consequences,” is Koffka’s 
conclusion, (21, p. 115.) According 
to Allport (1, p. 252) “The greatest 
obstacle to a satisfactory explanation 
has been that, unlike other basic forms 
of behavior, laughter does not serve 
any known biological purpose.” Bio- 
logical benefits resulting from laughter 
have certainly been claimed. Sully 
summarizes the early medical views 
favoring laughter as an exercise. (32, 
p. 33.) Darwin says, “Joy quickens 
the circulation and stimulates the 
brain which again reacts on the whole 
body.” (6, p. 80.) That laughter 
hastens the digestive processes has 
been commonly held. Reports on the 
inhibiting effects of anxiety, rage or 
distress are more frequent in the litera- 
ture than are articles dealing with the 
stimulating effect of laughter. Al- 
varez concludes that “much experi- 
mental evidence has been gathered to 
show that emotions can stimulate or 
inhibit not only peristalsis, but also 


the flow of the salivary, pancreatic and 
gastric juices.” (2) As yet we do not 
find psychologists recognizing these 
physiological benefits as the biological 
purpose of laughter essential to its 
explanation, 

Eastman considers laughter far from 
purposeless; there is in play — mani- 
fested by laughter — the germ of the 
sense of humor which is of tremendous 
value to man. “It is a very inward 
indispensable little shock absorber — an 
instinct, as we might call it, for making 
the best of a bad thing.” (17, p. 21.) 
McDougall advances the defensive 
aspect of laughter in a slightly different 
way. To him laughter has been 
evolved in the human race as an anti- 
dote to sympathy or as a protective 
reaction, shielding us from the de- 
pressive influence of the shortcomings 
of our fellowmen (27). 

That laughter has not a biological 
but a social function is the suggestion 
set forth by Hayworth. (16, p. 368.) 
This concept will bring, he believes, 
“a certain amount of order out of the 
psychological and philosophical chaos 
now surrounding the discussion of 
laughter.” “My theory of laughter is 
that laughter was originally a vocal 
signal to other members of the group 
that they might relax with safety.” 
Its use was then volitionally extended 
to other forms of communications to 
the group. Darwin, too, recognized 
the expressive movements as means 
of communication and held that they 
are, as such, of importance in our wel- 
fare (6, p. 385). That as a means of 
communication the smile and laugh 
have a social function is generally 
acknowledged. Though these ex- 
planations do provide a purpose for 
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laughter they have not been univer- 
sally accepted as removing the obstacle 
indicated by Allport. 

The most difficult question about 
laughter, according to Woodworth 
35, p. 57) is to tell in general psy- 
chological terms what is the stimulus 
that arouses. To explain the cause 
of laughter in any terms whatever is 
evidently a very difficult task — but 
its difficulty has not deterred many 
people from attempting it. Through 
the observation and analysis of laugh- 
ter-provoking situations, stories and 
characters, the problem has been 
approached. The laughable has been 
differentiated into the ridiculous, the 
ludicrous, the comic, the witty, the 
humorous. Certain characteristics of 
the laughable have been selected and 
by speculation and analysis theories 
of laughter evolved from these to 
explain the cause of laughter. 

In 1897, Hall insisted that we must 
go back of speculation to rebase our 
theories of laughter causation on wide 
empirical data. “We are persuaded 
that all current theories are utterly 
inadequate and speculative, and that 
there are few more promising fields of 
psychological research." (15, p. 40.) 
The attempts to enter these promising 
fields are as limited as the theoretical 
discourses are extensive. Experi- 
mental findings relating to the causes 
of laughter will be briefly reviewed and 
later the methods employed in these 
studies will be discussed. 

Robinson (28) classified various 
parts of the body as to ticklishness and 
emphasized the part played by the 
social element in the smiling response 
of young infants. In Hall's findings, 
information is set forth regarding 


ticklish areas on the body, and the 
things children find amusing. The 
irradiation of sex into many social 
activities is noted and the relaxing of 
constraint given as a cause of laughter. 
Quoting Hall, “This reversionary cause 
of laughter, which has not hitherto 
been recognized, we deem one of our 
rnost important contributions to the 
subject.” (15) Miss Martin's results 
indicate that several theories are in- 
volved in the comic. Thirty-seven 
of the 60 subjects reported a feeling of 
superiority in connection with the pic- 
ture stimulus, and all but seven re- 
ported responses which could be 
classed under contrast, contradiction 
or incongruity. The author concludes 
therefore that contrast is an essential 
element in the comic (26). The find- 
ings of Hollingsworth’s study uphold 
Schauer’s theory of the comic. 
Schauer divides the comic into the 
objective comic, where the trick is 
perpetrated on others by natural 
forces, a third person, or by the vic- 
tim’s own blunder and the subjective 
comic where we are the object of the 
trick and feel duped (17). The con- 
clusions of the Scofield study (29) are 
that no single theory can account for 
all laughter; that a feeling of superior- 
ity tends to be the most fundamental 
cause of most laughter. Kambouro- 
poulou (19) concludes that the types 
of humour consistently shown are 
primarily the personal and the imper- 
sonal — though mention is made of 
laughter at physiological and physical 
causes. The personal type involves 
the superiority of the subject, and the 
impersonal type arises from the per- 
ception of incongruity, either of situa- 
tions or ideas. Mental ability, as 
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represented by academic standing 
decreases the proportion of physiologi- 
cal laughter and of laughter at a physi- 
cal cause, but bears no relation to the 
personal and impersonal types of 
humour except by increasing the 
appreciation of the nonsense jokes. 
Barry, Jr. (3) reports that incongruity 
and suddenness play an incidental 
part in humour; that the situations 
provoking humour are those which are 
emotionally weighted for the subject 
and that it is possible that humour is 
due to the change from an unpleasant 
to a neutral or pleasant state. Age 
variations in laughter-provoking ele- 
ments and sex differences in laughter 
response are indicated in the studies 
of Kimmins (20) and Wynn-Jones 
(36), but specific information is not 
given in the brief reports. Enders’ 
study (8) emphasizes the part played 
by the social element in the laughter of 
children, and furnishes information 
regarding the frequency and length of 
their laughter in nursery school. 
Jones (quoted by 34, p. 141) lists the 
situations in nursery school in which 
smiling and laughing occur and notes 
that the same stimuh can at one time 
call forth laughter and at another 
crying, depending upon the intra- 
organio condition of the youngster. 
In Landis’s study of emotional reac- 
tions, smiling or laughter was a re- 
sponse to 34 per cent of the experi- 
mental situations. He explains this 
in the nature of relief at the tension 
set up by the situations (24). 

Since the early attempt of Eobinson 
to test the degree of laughter respon- 
siveness to tickling, the methods used 
in the studies reported have been 
various. Hall collected much data 


by use of the questionnaire (15). Mar- 
tin, with comic pictures for stimuli, 
used undirected introspection, six psy- 
chological experimental methods and a 
questionaire for directed introspection 
(26). Hollingsworth’s experimental 
set-up consisted of a series of comic 
jokes (17). Scofield used a standard- 
ized scale of jokes and comic pictures 
in her experiments (29). Kambouro- 
poulou had her subjects keep humour 
diaries for a week (19). Barry Jr. 
employed association time reactions 
in his study (3). Kimmins used 
funny stories and jokes (20), and 
Wynn- Jones two series of various 
forms of wit (36). Enders presented 
toys to children in an experimental 
situation (8); the observation of chil- 
dren in nurseryschool was done by 
both Enders and Jones. Landis’s 
experimental material included pic- 
tures, jokes and situations (such as 
putting the hand into a bucket of 
frogs and cutting off a rat’s head) 
(23). Washburn (33) by means of 
peek-a-boo with a cloth, reappearance 
of the experimenter from under the 
table and from behind a closed door, 
rhythmical hand-clapping and knee- 
dropping. elevator-play, threatening 
head of child, informal situations and 
social attempts, endeavored to elicit 
smiles or laughter in infants. 

To enumerate all the various theo- 
ries of laughter ia not our purpose, but 
a classification setting forth the main 
types of explanation will be attempted. 
The first possible classification would 
be to distinguish between those theo- 
ries admitting one or more elements to 
be active in producing laughter and 
those which, rejecting multiple causa- 
tion, would explain all laughter by 
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one formula. This does not, however, 
prove practicable — few theorisers state 
as specifically as did Schaupenhauer 
that “the cause of laughter in every 
case is — Often even if a positive 
statement regarding a single cause of 
laughter is made some qualification is 
added which really permits of multiple 
causation. Tor instance, Thomas 
Hobbes' well-known pronouncement 
that laughter “is the outward sign of 
a passion which is nothing else but 
sudden glory arising from a sudden 
conception of some eminency in our- 
selves by comparison with the infirmity 
of others or with our own formerly,” 
would add surprise to the feeUng of 
superiority as a cause of laughter. 

The theories of laughter of the 
many philosophers, poets, and psychol- 
ogists listed by Greig (14) were classi- 
fied as carefully as possible. This 
was a difficult task, since the writers 
were often obscure and hard to under- 
stand and since they discussed differ- 
ent forma of the laughable and used 
words with little uniformity in mean- 
ing. The theories of these writers 
were compared with those propounded 
by Sully (32), Hall (15), Sidis (30), 
Eastman (7), and Gregory (13). 
From this analysis and comparison 
emerged the following main theories of 
laughter causation. 

THE THEORY OF SURPRISE AND 
DEFEATED EXPECTATION 

Included here are those explanations 
which mention surprise — a sudden 
presentation for which the mind is not 
perfectly pre-ad justed at the moment 
— or defeated expectation — a dissolu- 
tion of a definite anticipation of some 
particular concrete sequel to what is 


presented to the mind at the moment, 
as involved in the production of laugh- 
ter. Although playing a part in many 
theories, (30 per cent mention it) few 
attempt to explain laughter altogether 
by defeated expectation or surprise. 

DEGRADATION-SUPERIORITY THEORY 

Under this heading are placed the 
variations of the 'sudden glory' theory 
that laughter is due “to some sense of 
superiority in the laugher,” or that 
laughter gives voice to “man's tend- 
ency to rejoice over what is mean and 
degraded.” Thirty-eight per cent of 
the writers advance this explanation. 

THEORY OF INCONGRUITY AND 
CONTRAST 

This division includes those theories 
which mention as the cause of laughter, 
presentation of what is at variance 
with the normal custom or rule, with 
desirability, sense or reason. This 
explanation was offered by 42 per cent 
of the theorists. 

FREEDOM OR RELIEF FROM STRAIN 
THEORY 

Explanations of laughter involving 
a sense of freedom or release from 
repression or external constraint, from 
monotony or from logic or reason, 
advanced by 10 per cent of the writers, 
are placed here. 

JOY, PLEASURE AND PLAY THEORIES 

Entered here are those which hold 
that laughter arises from a sudden 
accession of happy consciousness, and 
that the point of view from which 
things appear laughable is the point 
of view of play. (Suggested by 23 
per cent of the authorities.) 
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THEORIES RELATING TO THE SOCIAL 
ASPECT AND FUNCTION OF 
LAUGHTER 

These included those mentioning 
the smile or laugh as a means of signi- 
fying feeling to others; the effect of 
social relationships upon the manner 
the laughter is received; the relation- 
ship to time and custom, and the aim 
of laughter. That laughter is “con- 
sciously or unconsciously corrective in 
aim" is held by one group whose mod- 
ern representative is Bergson. Rep- 
resentative of the other group Dugas 
maintains that laughter is a-social 
and a-moral in itself. Thirty per cent 
of the theories of laughter listed by 
Greig dealt with this phase of the 
subject rather than with the cause 
of laughter. 

DEFENSE THEORY 

These opinions, of six per cent of the 
writers, find in laughter “a simple emo- 
tional mitigation of failure; “a means 
to prevent real human loss and make 
for harmony," or “to protect us from 
the shortcomings of our fellowmen.” 

THEORY OF SUBCONSCIOUS 
GRATIFICATION 

Explanations of laughter as the re- 
sult of suddenly released repression 
and the physical sign of subconscious 
satisfaction were advanced by two 
per cent of the theorists. 

PHYSIOLOGICAL OR ENbRGIBTIC 
THEORIES 

Classified here are those theories 
that seek to explain the causation of 
laughter through physiological phe- 
nomenon or cerebral mechanics. 


Eleven per cent offered this explana- 
tion. According to Eastman, the 
classic and supreme expression of this 
is in Herbert Spencer's essay on “The 
Physiology of Laughter.” (7) 

MISCELLANEOUS GROUP 

Into this went all the incidental ideas 
that would not fit into the other 
classes. 

In the above classification incon- 
gruity or contrast was the explanation 
for laughter most often advanced; the 
superiority-degradation theory was 
mentioned next often; surprise or 
defeated expectation as an element of 
the comic, and the social aspects of 
laughter received equal attention from 
the writers in their explanations of the 
laughable. Other theories were cited 
less often. On the basis of opinions 
set forth in the theoretical literature, 
it is evident that laughter must be 
explained in terms of multiple causa- 
tion. 

PURPOSE AND METHOD 

The purpose of this study was to 
devise test situations exemplifying the 
different theories of laughter causation, 
and to determine the responsiveness of 
young children to these various types 
of laughter-provoking stimuli. 

Subjects 

As subjects 96 children, 12 boys 
and 12 girls at each yearly age level 
from 3 through 6 years, were used. 
The age intervals had a range of an 
entire year; that is, the 24 children be- 
tween 3 years 0 days and 3 years 364 
days were regarded as 3-year-olds. 
The children of each sub-group were 
chosen from homes representing a cross 
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section of the Minneapolis popula- 
tion in socio-economic status. To be 
specific the 12 children of each sex 
at each age were distributed thus: 1 
from Occupational Group I, 1 from 
Group II, 4 from Group III, 3 from 
Group IV, 2 from Group V, and 1 from 
Group VI. The preschool children 
were obtained from nursery schools, 
day nurseries, and kindergartens about 
the city, and the 6-year-olds came from 
the first grade of the public schools. 

Intelligence quotients were obtained 
from 95 of the 96 children. The 
Minnesota Preschool Test was used 
on the preschool children and either 

TABLE 1 


Chronological age, mean I.Q., and range of 
I.Q. for age groups 


MEAN chronological 

AGB 

I.Q. 

MEAN 

I.Q. 

a.D. 

I.Q. 

range 

3 years 5.45 months 

106,83 

10.50 

77-122 

4 years 4.97 months 

108.29 

11.64 

85-130 

5 years 5.23 months 

111,21 

9.34 

97-128 

6 years 6.65 months 

103.70 

12.03 

76-125 


the Stanford or the Kuhlmann revision 
of the Binet scale on the 6-year-olds. 
Table 1 gives the means for each age 
group. 

Laughter-provoking situations 

Not all the theories were adaptable 
to experimentation with young chil- 
dren. The theory of subconscious 
gratification and the defense theory 
would be difficult to attack experi- 
mentally, and the social aim of laugh- 
ter seemed outside the scope of this 
study. Consequently, the attempt 
was made to deal experimentally only 
with the theories of surprise and 
defeated expectation; of superiority- 


degradation; of incongruity or con- 
trast; of play; of relief from strain; and 
with the social smile as a stimulus. 

The devising of situations to set 
forth these theories was no small task. 
Even to surprise the child without 
awakening too great fear requires care 
in the planning of situations. It is 
difficult indeed to present incongruous 
situations to a child whose standards 
of what is congruous are not well 
defined. Similarly, one is at a loss 
to know just what is regarded as 
degrading, by the child. The devising 
of superiority and degradation situa- 
tions presents another problem. As 
Sully has pointed out (32, p. 136) many 
if not all amusing losses of dignity 
logically involve contrariety between 
what is presented and the normal 
custom or rule, and again incongruities 
which are lapses from standard ideas 
may certainly be regarded as degrada- 
tions. To get freedom, or relief from 
strain the child must first be subjected 
to strain, and yet at the same time, the 
situation must not be such as would 
cause him to rebel, or resort to tears 
or anger. To devise a situation which 
would present social stimulation with- 
out involving other elements was a 
perplexing problem. 

It was originally planned that the 
theories should be presented in actual 
situations, in pictures, and in stories. 
Owing to the length of time required, 
the stories were omitted, but where 
the theory permitted, pictures as well 
as actual situations were used. iSitua- 
tions which might be described as 
essentially verbal in character were, 
however, employed. Suggestions 
were obtained from many sources. 
Some of the situations are taken from 
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the literature, and are rather trite 
illustrations of the theories involved. 
Such were the man’s hat and the 
baby’s bonnet situation used in the 
incongruity and contrast section; Jack- 
in-the-box, peek-a-boo, and tickling 
in the surprise section ; and the masks, 
sitting on the floor, and putting the 
watch instead of the egg into water, 
in the superiority and degradation 
section. The situations used were 
selected from a considerably larger 
number. However, just as the devil, 
in Kipling’s poem kept whispering in 
the artist’s ear, “It’s pretty, but is it 
Art?” so it might be asked of each 
classic example as of the other stimuli, 
"It’s interesting, but does it really 
involve surprise or incongruity?” To 
this, one can only reply that, to the 
best of our knowledge no situations 
which more truly involve surprise or 
incongruity for children can, at pres- 
ent, be cited. 

By a preliminary experiment, those 
items which were difficult to control 
were omitted, and the experimental 
method of presentation was standard- 
ized. This standardized material is 
set forth in the following: 

A. Surprise or defeated expectation 
situations 

A1 a,AJb,Al c. The experimental ma- 
terial consisted of three little buckets, a red 
one containing aand, a blue one containing 
water (about an inch and a half in each 
case), and a purple one, which was empty. 
Each was covered with a paper of the same 
color, slit and slipped through the bail. 
These were placed before the subject with 

the remark, " , I have here three little 

buckets, one ia red, one is blue, and one is 
purple. First, you may put your hand in 
the red bucket — like this — and tell me what 
is in it,” (If necessary, ‘Without looking, 


feel first and then you may look afterwards 
if you want to’.) "Now put your hand in 
the blue bucket and tell me what is in it.” 
(Urge as above if necessary) "There was 
sand in. the red bucket, and water in the blue 
bucket. Now wo will find what is in the 
purple bucket. Put your hand in and tell 
me.” 

A S a, A S b. The material here was a 
white crepe paper handkerchief. The child 
was asked, (using child's name), "Did you 

ever play the game of Where’s ? We 

play it like this, (throwing handkerchief 

over child's head) Where’s ? Why here 

she is!” (6 seconds for response) Repeat. 
(5 seconds for response) 

A 3 a, 3 b, S c, S d. For this situation 
there were four wooden boxes, five inch 
cubes, with hinged lids, closed in front with 
a hook to which was attached a red cord. 
Three of these contained Jack-in-the-box 
springs, A3 a, with a small doll with a full 
skirt, A3b with a red rose, A3c with the 
usual grotesque Jack. The fourth box, 
A3d, was empty, The boxes all opened 
fairly vigorously when the red cord was 
pulled. In A3d, the empty box, a band of 
elastic fastened to the inner lid and to the 
back of the box caused it to open when the 
red cord was pulled. These boxes were 
placed on the table in front of the child with 
the remark, "Here are four boxes all the 
same size, all the same color, and all in a 
row. They all have little red strings fas- 
tened to them. We are going to open them 
and find out what ia in them. First we will 
open this one and see what ia in it. I'll 
hold the box and you pull the string. What 
is it?” (Difficulty was encountered in 
keeping the child from holding the lid of the 
box down with the one hand while he pulled 
the string with the other. Frequently, 
repetitions of, "Pll hold the box, and you 
pull the string,” were necessary,) 

The first box was placed back and the next 
one brought forward with, "Now let's see 
what ia in this box. What is it?” For the 
fourth box the experimenter said, "There 
was a doll in the first box, a rose in the sec- 
ond box, and a little old man in the third 
box. Let’s see what is in this,” After 
time for response to this had been given the 
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child waa aaked, “Which one did you like 
best? Point to it.” 

A a, A yellow and purple ostrich 
feather obtainable in the ten cent store as 
a pen holder waa shown to the child with 
the remark, “I have here a pretty feather, 
It is a yellow and purple feather. It is 
called a tickle feather, and is used to tickle 
boys and girls under the chin. Do you like 
to be tickled?" (moving feather in four 
continuous strokes back and forth under 
the child's chin). 

In one of the preliminary experiments 
the child who was playing with the feather 
while the experimenter recorded, said 
spontaneously, “I can tickle myself,” and 
did so. As this is a disputed point in ma- 
terial on tickling, thereafter at the close of 
the tickling by the experimenter the child 
was given the feather with the remark, 
“You might see if you can tickle yourself. 
Can you?” 

B. Superiority and Degradation 

B 1 a, 1 b. The material for this situa- 
tion consisted of a little electric stove, on 
which was a small aluminum pan two-thirds 
full of water, an old fashioned heavy gold 
watch, and an egg. Asking the child to 
come to the table the experimenter said, 

” I have here an egg, and I think I am 

going to cook it this morning, The egg 
should go iuto the water to be cooked, and 
the watch will show us when the egg has 
been in the water long enough. Usually, 
we cook an egg three minutes to have it as 
most people like it for breakfast. Now I’ll 
hold the watch in my hand, and put the egg 
on to cook." At this point the experi- 
menter dropped the watch in the water and 
stood looking at the egg. If there was no 
response in five seconds, the experimenter 
exclaimed, “Oh, My I I put the watch 
instead of the egg into the water! How 
foolish! We’ll have to take the watch out 
of the water and hope it did not get 
spoiled.” 

B 2 a‘-b~c-d-e-f . Three masks were pre- 
sented here, a clown face, a red face with 
protruding ears, and a sheep’s face. The 
child was gotten back to his seat by being 
told, “Now you may sit down, and I’ll show 
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you my masks. ” As the masks were placed 
before the child the experimenter continued, 
“This one [B 2 a) is that of a clown in a 
circus. This one (B 2 b) ia of a red faced 
man whose ears stick out, and this (B 2 c) 
is that of a sheep. Would you like to try 
them on? I'll hold the mirror and you may 
see which one you like best, (Assistance 
in trying on the first mask selected was 
given if neoesaary) When the masks were 
first seen, a reaction time of five aecouda 
for each was allowed. In trying on the 
masks, the response of the child up to 45 
seconds waa recorded. The trying on of 
the masks counted as situations B 2 d, 

B 2 e, and B 2 f, in the order given. 

B S a, h. “Now I’ll put the masks away, 
and we'll sit down and look at some pictures. 
There is a chair for you, and here is one for 
me.” Saying this the experimenter missed 
the chair and sat on the floor. (Five sec- 
onds for response) Then the experimenter 
exclaimed, "Oh Dear! I fell down. These 
little chairs are hard for big people to sit 
on,” (Beaponse taken for B 3 b) 

B 4 a-b-c-d-e-f-g~h. Sitting down on the 
little chair the experimenter placed the 
pictures in front of the subject one at a time. 
The pictures were simple pen and ink draw- 
ings made at the Medical Art Shop of the 
University. The first picture was a copy of 
one in Edward Lear’s Nonsense Book. (25) 
The others were drawn to set forth situa- 
tions which are described by the following 
explanations given to the children with the 
presentation of the pictures. 

B 4 a,. “This man has such a long nose^ 
that all the people are laughing at him,” 

B 4 b. “This little boy is giving that 
little boy a kick in the seat of his pants. 
Which little boy would you rather be?” 

B 4 c. “This little boy is falling down 
stairs, and he is afraid he will get hurt.” 

B 4 d- “This man is chasing his hat 
which the wind ia blowing away, Perhaps 
be will catch it.” 

B 4 e. “This little baby is crying. I 
don’t know why, but he is crying.” 

B 4 f- “This boy is crying because he 
cut his finger.” 

B 4 g. “This boy is getting a spanking. 
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Hia mother is spanking him and he is 
crying.” 

B It h. "This little boy ia getting ready 
for a bath. He ie all undressed and ready 
for a bath,” 

B 6 a, S b. Holding a street car token 
between the forefinger and thumb of the 
left hand the experimenter said, have 
here a token like you give the man to ride 
on the street car, I am going to take hold 
of it like this” (apparently taking it with 
the fingers and thumb of the right hand; the 
token ia instead dropped back into the left 
hand). Then both fists were presented to 
the child with the question “Where is it?” 
The hand the child selected was opened. 
If he Selected the empty hand he was told, 
“Guess again Where is it?” (B 5 b). 

JS 6 a, B 6 b. A common mirror was held 
up before the child with the comment, 
“You have seen yourself in a mirror, haven’t 
you? Most children have,” (B 6 a) 
Putting the mirror away, a distortion mirror 
18 X 28 inches long, supported on an adjust- 
able stand, was turned around and adjusted 
in height so that the top of the child’s head 
was five inches below the upper edge of the 
mirror. This was presented with, “Now 
I’d like to have you see yourself in this 
mirror. We got it especially for children. 
Let’s see howyou look in it.” The response 
during the first minute of exposure only was 
noted. The child was then asked, “Which 
mirror do you like best?” 

B 7 a-b-c. As the child took his seat the 

experimenter said, “You know, , the 

other day on the street I saw a man who 
walked like this, (dragging one foot and 
limping) (B 7 a) and all the time he kept 
making a face like this (winking one eye 
and drawing up the side of the face) (B 7 b) 
and when he stopped to ask me the time he 
said, 'S-S-Say. Whwh-what t-t-time is it?' 
(B 7 c) Just like that. Did you ever see 
any one do like that?” 

C. Incongruity and contrast situations 

C i a. A doll in the back of whose head 
eyes had been inserted was shown, attention 
being called to her normal features before 
the incongruously placed eyes were revealed. 
'T want you to see my doll. She is such a 
nice doll. She has teeth. She can go to 


sleep. She has real hair with a ribbon on 
it, and just look I She has eyes in the back 
of her head.” (reaction time) “Isn’t that 
fine?” or, “Isn't she a nice dolly?” 

C 2 a. A small wooden doll chair, with ^ 
legs three fourths of an inch square, on 
each of which was fastened a doll's shoe, 
was next presented. The chair was partially 
wrapped in paper as it was placed before 
the child. The experimenter said “I’d like 
to have you see my doll’s chair. We like 
it very much. It has a back and it has 
arms. It has legs, and (removing the 
paper) it even has shoes on its legs, (reac- 
tion time) “Isn’t that a nice chair for 
dolly?” 

C S a. Bringing out a man’s silk hat and 
a baby's bonnet, the experimenter said, 

“I have here a man's hat and a baby’s 
bonnet, I shall put the baby bonnet on 
my head, and tie the strings under my 
chin like this. Then we will put the man’s 
hat on you like this, and we will look at 
ourselves in the mirror like this,” (holding 
a mirror on the table before them) . Reac- 
tion time was counted from the moment 
when the baby’s bonnet was put on the 
experimenter. 

C^a. “I want to show you my toy dogs. 

I have two of them, a big dog and a little 
dog, and I have a dog house for them.” 
Saying this, the experimenter placed two 
small celluloid dogs, one larger than the 
other, with a dog house on the table. 
“There is a great big door for the big dog to 
go through (putting the larger dog into the 
house through the big door) and right beside 
it a little door for the little dog (putting the 
smaller dog half way between the two 
doors. Reaction time. (Is that the way 
you would make a dog house for them?”) 

C 5 a-h-c-A. Of the four pen and ink 
pictures here shown, one was a copy from 
the Edward Lear Nonsense Book, and the 
others are described by the forms in which 
they were presented to the children. 

C 6 a. “This man is sitting backwards inj 
his chair with his feet up in the air. Have 
you ever seen any one sit that way?” 

C 6 b. “This man is walking around o 
balancing a teapot on his nose. Is that the 
way to carry a teapot?” 

C 5 c. "This horse is drawing a milk , 
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wagon I think. It ia a rainy morning ao he 
is carrying an umbrella ao he won't get 
wet. Did you ever see a horse carrying an 
umbrella?" 

C S d. "This cow is playing the piano 
while that man ia milking her. Did you 
ever see a cow play the piano while ahe was 
being milked?" 

D. The social smile as a stimulus 

Still holding the portfolio of pictures in 
her lap the experimenter looked up and 

said, "You know, , (smiling five 

seconds) when I waked up this morning and 
looked out of the window, it was raining," 
(or sunshiny, or cloudy, as the ease might 
be) (laughing three seconds), "Just think 
of that! It was raining!" (laugh and smile 
five seconds) 

E. Relief from strain situations 

E 1 a, E lb. A chalk line two inches wide 
and six feet long was drawn on the floor 
previous to the experiment. The child was 
told, "The next game we will play will be 
walking this line. You can walk a line 
without falling off, can't you? Well, in 
this game you are to carry this little parasol 
over you with one hand, and you are to 
carry this potato on the spoon in front of 
you with the other hand." The experi- 
menter stood at the other end of the line and 
said, (E 1 a) "All ready? Go!”, and kept 
urging, "Keep on the line. Hold the para- 
sol over you, Keep the potato on the spoon 
in front of you." (E 1 b, response on 
finishing) 

F. Play situations 

F 1 a-b-c-d. Verbal play. The first 
verse used had been very mirth provoking 
in the nursery school with groups of chil- 
dren, the previous year, The experimenter 
said, “Sit down here and I’ll read a verse to 
you. It is called 'Picnic', and is about a 
mother who took some children out for a 
picnic and when it came time for lunch she 
told each one what to do to get the meal 
ready.” 

F 1 a. "Ella, fella 
Maple tree. 

Hilda, builda 
Fire for me. 


Teresa, squeeza 
Lemon so. 

Amanda, handa 
Plate to Flo. 

Nora, pour a 
Cup of tea. 

Fancy, Nancy! 

What a spree!" 

Smiling at any time during this presenta- 
tion, as well as that beginning within ten 
seconds after it was counted. The same 
holds true for the three other verbal play 
situations. 

Fib. "Ella Fella” was repeated as fast 
as possible. 

F 1 c. The child’s own name was sub- 
stituted in the following verse, said slowly : 

"Robert-bom-barbert, 

Tee elegant targert. 

Tee legged, toe legged, 

Bow legged Robert,” 

Fid. "Robert” repeated rapidly. 

F S a. The Jumping-Jack used here was 
a Dutch doll of not particularly grotesque 
appearance. The toy was hung on eome- 
thing and the child told, "Here ia a Jump- 
ing-Jack. If you pull the string it will 
dance for you.” If necessary a demonstra- 
tion was given in making the doll dance. 
Response was observed for 25 seconds from 
the time the child took the string. 

F 3 a. The flicker top was a ten cent 
store toy, with a central knob, which when 
spun caused a circular movement of an 
inner vari-colored disk. This was placed 
before the child and spun, the experimenter 
saying, "If you spin this, it makes the colors 
come and go.” The top was stopped and 
the child told, "You may do it.” The 
child’s response was observed for 45 seconds 
from the time he took the top. 

F 4 a. For the tower building situation, 
a nest of six blocks, the largest of which was 
a five inch cube, was used. The experi- 
menter said, "I have here some blocks, and 
I am going to build a tower like this,” 
(putting one block on another). "Now that 
it is all finished you may knock it down, 
That’s right, Give it a push.” The child 
was urged if necessary, and in one case the 
experimenter assisted the child to knock the 
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tower down. Any responae occurring after 
the child touched the tower was recorded. 

F S a. An eight tube xylophone was 
placed before the child with the comment, 
"This xylophone will make nice Bounds if 
you strike it with this little hammer,” 
(running down the scale). Any response 
occurring within 45 seconds from the time 
the child took the hammer in hia hand was 
recorded. 

Experimental procedure 

Each item of the experimental 
material was presented separately to 
the child, who was seated at a low 
table. When not being presented, 
the material was kept out of sight. 
Toys, the response to which was not 
recorded, were given to the child to 
busy himself with while the experi- 
menter was recording responses. 
With the exception of the social 
stimulation situation, the experimenter 
throughout endeavored to maintain 
an interested but unsmiling coun- 
tenance. 

It was found that in practically all 
instances, responses came within ten 
seconds of the presentation, if at ah. 
Ten seconds was, therefore, decided 
upon as the time limit. If no response 
occurred in the first ten seconds after 
presentation, the next situation was 
presented. If response occurred with- 
in this interval, exposure was con- 
tinued unth it ceased , and was followed 
by a five second interval of non-re- 
sponse. In a few instances, the time 
was reduced to five seconds. These 
exceptions have been noted. In cer- 
tain of the play situations, prolonged 
smiles necessitated limiting the time 
for which response would be recorded. 
Such limitations have been noted, as 
have any other deviations from the 
general rule. 


It is known that the order of pres- 
entation does have some effect on 
the response, though just what the 
effect is, has not been made clear. In 
order to prevent the situations repre- 
senting any one theory from having the 
advantageous position, the six main 
divisions were rotated in presentation. 
A simple rotation whereby the division 
presented first was transferred to the 
end of the series for the next presenta- 
tion, was used. As each age group was 
divided into four parts containing six 
children — upper class girls, lower class 
girls, upper class boys, lower class 
boys, in these groups, at every age, 
each of the six main divisions of situa- 
tions had a first presentation. 

BECOEDING OF DATA 

The record blank contained space 
for the recording of laughter, of bodily 
activity, and of speech manifested 
upon the administration of the various 
stimuli. The laughter was measured 
by means of a stop-watch, in seconds 
of smiles and of laughter. Since the 
study was concerned primarily with 
the laughter response, greatest stress 
was given to the recording of seconds 
of smiling or laughing. Emphasis was 
next given to the speech reactions, 
which were recorded word for word; 
the bodily movements received scant 
attention. 

Observational error 

The accuracy of the experimenter's 
record of the length of the laughing 
response was checked by having two 
other observers keep records simul- 
taneously. Each observed and re- 
corded seconds of response for one 
child at each age. Pearsonian corre- 
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lationa between these supplementary 
records and those of the author 
averaged .95 for one observer and .83 
for the other. 

Age differences in laughter response 

The results were treated in two 
ways: the mean length of the smiling 


scores were weighted by giving a 
second of laughing a value of 2 and a 
second of smiling a value of 1. 

The weighted time scores for the 
different age groups are given in 
table 2 and the percentages of response 
in table 3. In total responsiveness 
both scores show the same age trend, — 


TABLE 2 


Mean weighted time in seconds of laughter response of S-, 5-, and 6-year-old children to 

total situations and to each of the six main divisions 


sititation DiTiaiONS 


4-yiiah 

i-VEAR 

6-tbah 

A. Surprise-defeated expectation 


6,70 

6.59 

5.24 

B. Superiority-degradation, 


3,72 

5.40 

3.86 

C. Incongruity and contrast 

3.91 

5.53 

9.88 

7.41 

D. Social smile as a stimulus. . . 

4.17 

8.GS 

9,96 

5.08 

E. Relief from strain 

2.67 

2.42 

3,64 

1,73 

F. Play 

4.97 

6.87 

8.86 

0.62 



3.53 

4.86 

6,81 

4.97 

1 S.D 

2.19 

1.66 

2.12 

2.01 



TABLE 3 


Percentage laughter response of 3-, Jf-, S-, and B-year-old children to total situations and to each 

of the six main divisions 


SITUATION DIVISIONS 

3-ybaii 

4- YEAH 

6-ybab 

O-YHAR 

5. and 
L. 

L. 

S. and 
L. 

L. 

S. and 
L. 

L. 

S. and 
L, 

L. 

A. 

Surprise-defeated expectation... 

85.83 

11.67 

93.75 

8.33 

94.17 

23.75 


10.83 

B. 

Superiority-degradation 


9.83 

53.17 


69.17 

19.33 


10.83 

C. 

Incongruity and contrast 


15.03 

72.92 

11.46 

89.00 

33.86 

84.38 

28.64 

D. 

Social smile as a stimulus 

91.67 

12,50 

95.83 

4,17 

91.67 

20.83 

91.67 

8.33 

E. 

Relief from strain 


4.17 



64.17 

4.17 

41.67 

2.08 

F. 

Play 

66.25 

4.17 

65,10 

6.73 



72.92 

4.69 

Total 

64.86 

10.03 

66.13 

7,41 

78.32 

22.22 


12.19 


and laughing response was computed 
in seconds; and the percentage of 
children responding with signs of 
mirth were computed for each situation. 
Since in a study of laughter a second of 
laughing is logically of greater value 
than a second of smiling, the time 


an increase in display of humor from 
three to five years, and a decrease at 
six years. Time score for the 5’year- 
olds is significantly higher than for any 
other age group ; the ratio of the differ- 
ence to its sigma is above 3.0. Differ- 
ences among the other age groups 
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are not statistically significant. The 
greater responsiveness of the 5-year- 
olds is also manifested in each of the 
six categories. 

Age differences in the effectiveness 
of the surprise, the social smile, and 
the relief from strain categories are 
small; incongruity, superiority, and 
play situations become more potent 
stimuli to laughter as age increases. 
For the most part the different situa- 
tions held the same rank in effective- 
ness at all ages. The social smile was 
the best stimulus to smiling or laugh- 
ing, surprise held second place, in- 
congruity third, play fourth, superior- 
ity fifth, and relief ranked sixth in 
eliciting laughter. Although these 
rankings are interesting and suggestive 
as to the relative effectiveness of 
different types of stimuli in provoking 
children to laughter, they must not 
be taken too literally, since it is likely 
that the experimental situations more 
effectively set forth the theory in some 
categories than in others; that situa- 
tions classified under surprise more 
truly involved surprise than incon- 
gruity situations involved incongruity. 

Responses to specific situations 

Of the ten situations in the division 
of surprise and defeated expectation, 
tickling called forth 100 per cent 
response from 3, 4, and 5-year-olds, 
and 96 per cent from 6-year-olds, 
Although it was the most effective 
stimulus on the whole, the grotesque 
jack received longer laughs from the 
3 and 6-year-olds. In the division 
called superiority-degradation the mir- 
ror situations and the trying on of 
masks were equally effective at all 
ages. The funniest picture for the 


three younger ages was that of the 
long-nosed man, and for the 6-year- 
olds was that of the boy being kicked. 
Under incongruity and contrast the 
man’s hat and the baby's bonnet 
obtained the most laughs from all 
ages, although 3-year-olds were equally 
amused by the doll with eyes in the 
back of her head, and the 5-year-olds 
by the dog’s house. In the relief 
situation, the conclusion of the walk 

TABLE 4 

Mean resjiQnse in seconds ai the four age 
levels to actual situations, pictures, 

OTid verbal presentations 


AGH 

bithationb 

pictuhes 

VEIIDAL 

PnEBBNTA- 

TION 

3-year 

4.73 

.91 

1.56 

4-year 

6.41 

1.05 

2.05 

5-year 

8.36 

3.69 

4.22 

6-year 

6.30 

2.64 

2.10 


TABLE 5 

Mean laughter response in seconds at the 
four age levels to situations in which the 
child participated, and to those in which 
he did not 


AQB 

PAnTIClTATINQ 

NON-PATITICI- 

FATINa 

3-year 

5.91 

1.35 

4-year 

7.91 

1.89 

5-year 

9.68 

4.06 

6-year 

7.26 

2.86 


with parasol and potato brought more 
smiles than did the line-walking. In 
the play situations 3 -year-olds gave 
the highest response to the xylo- 
phone, 4-year-old3 to the flicker top, 
and G-year-olds to the jumping jack. 
Surprisingly enough, knocking down 
the tower was more diverting to the 5 
and 6-year-olds than to the younger 
groups. 



Justin: Laughter Provoking Stimuli 


129 


Relative effectiveness of actual, pictured, 
and verbal presentation 

In tables 4 and 5 the situations are 
divided respectively on the basis of the 
manner of presenting stimuli, and on 
the extent of the child's participation 
in the situation. At all ages the actual 
situations provoked longest laughs; 
verbal “jokes" were next most effec- 
tive with all except 6-year-olds, and 
pictures were least heartily laughed at. 
At all ages the children laughed longer 


is greater for the girls than for the 
boys. In the six main divisions of 
situations, the girls maintain the lead 
in mean length of response, except in 
the superiority-degradation and the 
relief-from-strain situations. The 
girls have the greater percentage re- 
sponse with smile or laugh to total 
situations and to each of the six main 
divisions; however the boys responded 
to a greater percentage of situations 
with actual laughter. Apparently the 


TABLE 6 


Laughter response of hoys and girls to total situations and to each of the six main divisions. 
Mean seconds of response and percentage response 


SITUATION DIVISIONS 

MSAN BSCOND^ 

OF REBFONBB 

PBRC^NTAGB BBBPOF3BB, BMILE 
and laugh and laugh alone 

Girls 

Boys 

Girls 1 

Boys 

S. and 
L. 

L, 

S. and 
L. 

L. 

A. 

Surprise-defeated expectation 

5.50 

6.38 

94.17 

14.37 

87.92 

12.92 

B. 

Superiority-degradation 

3.82 

4.01 

58.83 



13.33 

C. 

Incongruity and coutraat 

7.08 

6.30 

79.17 

21.01 

72.14 

23.17 

D. 

Social smile as a stimulus 

7.33 

6,29 1 

97.92 


87.50 

12.50 

E. 

Relief from strain 

2.44 

2.76 

50.00 

3.13 

47,92 

2.08 

F. 

Play 

7.58 

6.95 ' 

71,61 

9,12 

06.89 

9.38 

Total 

5.19 

4.89 


12.23 

65.12 



at situations in which they participated, 
such as trying on masks, mirrors, 
man's hat and baby’s bonnet, than at 
the situations in which they did not 
participate, such as the egg and watch, 
falling off the chair, and looking at 
pictures. 

Relation of laughter response to sex 

The mean seconds of response and 
the percentage response of boys and 
girls to total situations, and to each 
of the six main divisions of situations 
are set forth in table 6. 

The mean seconds of total response 


girls smile more than the boys; the 
boys laugh more than the girls. 

Means and sigmas and percentage 
responses for the sex groups were calcu- 
lated for each of the 54 individual 
situations. In each division, the most 
effective situation for one sex was also 
most effective for the other. The 
girls much more than the boys laughed 
at the exclamation after the watch was 
dropped into water, and at trying on 
the clown and sheep masks; the boys 
much more often than the girls re- 
sponded to pictures of a boy falling 
and of a boy getting spanked. The 
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Tsiriability of the boys is greater than 
that of the girls, their sigmas being 
the larger in nearly three-fourths of 
the situations. Aside from variabil- 
ity the comparison of the boys and 
girls leads to the conclusion that 
differences in laughter response due to 
sex are not great. 

Relation of laughter response to 
occupational status 

The mean seconds of response, and 
the percentage of response, of upper 


long nose, were viewed by the upper 
class children. The experimenter’s 
exclamations on dropping the watch 
in water, and upon sitting on the floor, 
likewise were greeted more hilariously 
by them. The wrong guess of the 
coin they were better able to face with 
a smile. The semi-serious accidents, 
whether occurring to themselves or to 
others are seemingly viewed more 
lightly by the upper class children. 
The situation in which the response of 
the lower group was markedly ahead of 


TABLE 7 


Laughter response of upper and lower occupational groups to total situations and to each of the 
six main divisions, Mean seconds of response and percentage response 


SITUATtON DIVISIONS 

MBAN SECONDS 

OP nEBFONHB 

PEHCBNTAOB BESrONBE, SMIIiB 

AND LADOn AND liAUGH ALONE 

Upper 

Lower 

Upper 1 

Lower 

S. and 

L. 

m 

S. and 
L. 

L. 

A. Surprise-defeated expectation 

6,67 

5,18 

93,75 

16.04 

88.33 

11.25 

B. Superiority-degradation 

4.46 

3,37 

68.33 

14,16 

64.60 

9.33 

C. Incongruity and contrast 

7.27 

6.12 

76,04 

26.78 

76,26 

19,01 

D. Social smile as a stimulus 

6.94 

6,69 

91.67 

12.60 

93.76 

10,43 

E. Relief from strain 

2,91 

2.29 

51.04 

4.17 

46.88 

1,04 

P. Play 

7,09 

6.45 

71,09 

11.20 

66.41 

7.29 

Total 

5,48 



11.54 




and lower occupational groups to 
total situations and to each of the six 
main divisions, are set forth in table 7. 
The greater responsiveness of the 
children of the upper occupational 
group is manifested rather consistently. 

In the means of the 54 individual 
situations, the trend of greater re- 
sponse for the upper occupational 
group is in evidence. It is marked in 
the smiles and laughter with which 
the picture of the boy falling down- 
stairs, the picture of a boy with a cut 
finger, and the picture of a man with a 


the upper was seeing themselves in an 
ordinary mirror. Their evident 
greater pleasure in the common mirror 
is difficult to explain; that mirrors are 
outstandingly less frequent in the 
lower class homes seems doubtful. 

Relation of laughter response to 
intelligence 

To determine possible relationship 
between intelligence and laughter cor- 
relations were computed between I.Q. 
and both length and number of 
responses at each age. The coeflB- 
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cients were in general low, but positive. 
They were higher at the younger ages, 
those for length of response decreasing 
from .40 at 3 years to .23, .24, and .12 
at 4, 5, and 6 years respectively. 
The relationship between I.Q. and 
length of laughing was highest for the 
division of incongruity. 

DISCUSSION 

In a truly comprehensive genetic 
study of laughter-provoking stimuli, 
the logical point of departure would 
be the new-born infant. However, 
the study of the early manifestation 
of the reflex smile or laugh as an ex- 
pression of physical comfort and 
pleasurable consciousness; the study; 
of the emergence of the social smile, 
and the subsequent differentiation of 
the response and extension of the 
stimuli which arouses it, prior to the 
age of three, has been outside the 
province of this investigation. 

That by the age of three, the child , 
has learned to respond to widely ‘ 
divergent types of stimuli is revealed 
by these data. All the main divisions 
of experimental situations, devised to 
set forth the various theories of„ 
laughter, elicited some response from 
the three year old group. Sully’s • 
conclusion that by the age of three, 
all the adult forms of mirth are fore- 
shadowed in the child would seem to 
be substantiated by the findings of 
this study. 

When, through the use of the experi- 
mental situations, we seek to trace the 
development of the laughter response 
in the immediately succeeding years, 
we are impressed by the marked en- 
largement in the number of situations 
which provoke laughter in the four 


and five year groups. Not only is the 
field of the laughable being constantly 
extended, but this takes place, not by 
a sudden development of one line or 
increase in the effectiveness of one 
type of situation, but rather by a 
gradual extension of response to all the 
types of stimuli considered. The rela- 
tive effectiveness of the mam divisions 
of situations does not change markedly 
or consistently with age. 

The enlargement of the field of 
laughter-provoking objects is seem- 
ingly an outcome of the whole process 
of mental growth. Sully points out 
that the awakening of the “self feeling” 
gives rise directly to certain forms of 
laughter. The consistently greater 
response to the situations in which the 
child himself participates, would indi- 
cate that “self feeling” may enter 
into the laughter-provoking effective- 
ness of the stimuli. To the extent 
that the child is able to identify him- 
self with others and enter emphatically 
into situations presented, self-partici- 
pation should decrease in importance. 
At all the ages studied, the difference 
in response to participating and non- 
participating situations is in favor of 
the situations in which the child 
participates. The difference is, how- 
ever, less marked in the fifth and sixth 
years than in the third and fourth. 

That a certain level of intellectual 
development must be reached for the 
appreciation of the more complicated 
mirthful situation seems probable. 
Sully says “The first amusement at the 
sight of the ill-matched, the inconse- 
quent, implies the advance of an 
analytical reflection up to the point 
of a dim perception of relations. A 
large part of the extension of the field 
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of the laughable, depends upon this 
intellectual advance, a finer and more 
precise apprehension of what is pre- 
sented, in its parts and so as a whole, 
as also in its relations to other things." 
The relationship between length of 
laughter response to the incongruity di- 
vision and I.Q. is perhaps most clearly 
indicated in this study, though the 
correlations of I.Q. and response to 
the other divisions and total situations 
were largely positive. A possible 
trend of decrease of importance of 
I.Q. with age is suggested by the corre- 
lation of mean seconds of laughter re- 
sponse to total situations r being -H .40 
for the three year olds, +.23 and 
+ .24 for the four and five year olds 
and +.12 for the six year olds. This 
may, however, be due to the situations 
presented. They may be of such a 
nature that practically all the six year 
children have the requisite mental 
level to comprehend them. Perhaps 
more complicated situations might at 
this age level show a higher relation- 
ship of laughter response with 
intelligence. 

Upon the subject of mental develop- 
ment and the part played by intellec- 
tual factors in the production of 
laughter, the response to the three 
types of situations presented may 
throw some light. The verbal pre- 
sentation of this experiment cannot 
be said to have involved symbolism; 
it was largely word play with sound 
and suddenness as predominating char- 
acteristics. The pictures may, how- 
ever, be regarded as having symbolic 
meaning. The forward shift, in the 
sixth year, of the laughter response to 
the pictorial presentation, might indi- 
cate that the load which was pre- 


viously carried by actual .situations is 
being somewhat shifted to symbolic 
processes, A large part of the de- 
velopmental enlargement of what is 
laughable may depend upon this 
intellectual advance. 

That the development of laughter 
involves a transition or change in the 
effectiveness of the objects provoking 
laughter seem evident. The response 
of the six -year olds to tickling, for 
example, falls below that of the three 
year group, while to certain other 
objects, — empty box, picture of boy 
getting spanked — it exceeds even that 
of the five year olds. This latter is 
rather surprising, for the general 
trend is a decrease of laughter response 
in the sixth year. That the experi- 
mental situations did not provide for 
situations which were laughter-pro- 
voking for the more advanced mental 
levels is a -possible explanation of this 
decrease. 

It is also possible that the laughter 
response may undergo a general toning 
down. The subduing effect of the 
first grade of the public schools might 
be suggested as a possible explanation 
of the drop of responsiveness of the six 
year olds. The children of this age 
level all attended the first grade of the 
public schools and the majority of 
them were tested in the school build- 
ings, being taken from the classes for 
the experiment. The younger chil- 
dren were practically all tested in 
nursery schools and kindergartens 
where less attempt is made to control 
the spontaneous laughter. In the first 
grade the child learns that he is not 
to laugh at what happens in school. 
Sully says, "A child soon finds out 
that a good deal of his rollicking 
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laughter is an offense, and the work 
of taming the too wild spirits begins." 
(5, p. 193.) That this occurs with the 
entry into the first grade seems pos- 
sible and may account for the decrease 
in the laughter response of the six 
year old children studied in this 
investigation. 

Sex differences in laughter response 
are not statistically significant. That 
boys laugh more often than the girls, 
may be due to innate differences or to 
the social pressure which imposes 
more “lady-like’' standards upon the 
girls. If the latter is the case, the sex- 
differences should, with continuance 
of social pressure, increase in size. In 
the three year group the girls laughed 
nearly twice as often as the boys, and 
their laughter response in seconds is 
greater. The four year old boys in 
comparison with the girls laughed at a 
greater number of situations, and their 
laughter response in seconds is likewise 
greater. In the fifth year the boys and 
girls laughed at exactly the same num- 
ber of situations, but the laughter 
response in seconds is considerably 
larger for the boys. The six year old 
boys laughed more than twice as often 
as the girls, and the laughter response 
in seconds is over twice as great. 
Though not entirely consistent, these 
results indicate that the laughter 
response of girls may be repressed 
into smiling by social pressure. 

If smiling is regarded as a means of 
communication the findings of this 
study fit in well with those of the 
McCarty study of language develop- 
ment, which were in favor of the 
girls (4). 

Since the laughter response is posi- 
tively correlated with I.Q. the differ- 


ences in intelligence which character- 
ized the sex groups in this study should 
be mentioned. The mean I.Q. for the 
girls was 110.4, and for the boys 104.6. 

The differences in I.Q, may perhaps 
enter into the small but consistent 
occupational differences in laughter 
response in favor of the upper group. 
The mean I.Q. of the upper occupa- 
tional group was 109.4, of the lower 
group 105.7. The greater responsive- 
ness of the upper group might also be 
explained on the basis of a more re- 
stricted and inhibiting environment of 
the lower group. Life is for them, 
perhaps, a more serious affair. The 
differences show no consistent trend 
to increase or decrease with age. 

In regard to the essential element of 
a laughter-provoking situation for 
young children, now as thirty years 
ago “The one thing that is always 
present that provokes laughter, to 
suppress which is to suppress laughter, 
a variation of which has an immediate 
effect on the intensity of the emotion 
of the ludicrous, is still to be found.” 
(3) The responsiveness of children to 
such a variety of situations, selected 
to set forth the various theories of 
laughter, substantiates the statement 
that the production of laughter is a 
very complex phenomenon and that 
any attempt to give it a single cause 
or explain it by a single formula fails. 

The effect of social participation on 
the laughter response to situations has 
not been dealt with in this investiga- 
tion; the effect on response of the 
progressive building up of the humor- 
ous situations has likewise not been 
determined; findings on these subjects 
should add to the understanding of 
the genetic development of laughter. 
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With the course of development of 
laughter relatively untouched by pre- 
vious investigations, the evaluation of 
the results of this study on 3, 4, 5, 
and 6 year old children is difficult. 
The findings can certainly not be 
regarded as conclusive, Further in- 
vestigations are needed to determine 
the transitions that take place at these 
ages, and at preceding and subsequent 
ones, and to provide a more adequate 
and complete picture of the develop- 
ment of laughter. Perhaps when this 
is available there will likewise be 
discovered the essential element in a 
laughter-provoking stimulus, which 
will serve as a touchstone to solve the 
intriguing riddle of laughter. 

SUMMARY OF FINDINGS 

1, In responsiveness of three, four, 
five, and six year old children to 
laughter-provoking stimuli, the gen- 
eral trend as revealed by this study, 
is an increase in responsiveness to 
the fifth year and a decrease in the 
sixth. This trend is apparent in total 
response and in responses to the six 
main divisions devised to embody the 
various theories of laughter causation, 
both in mean seconds and in percent- 
age of response to situations of the four 
age groups. 

2. This change with age is not due to 
sudden shift in the relative effective- 
ness of one type of situation in eliciting 
response. Despite age increase and 
subsequent decrease, the percentage 
responses to the main divisions of 
situations do not markedly change 
their relative positions. An increase 
with age in the effectiveness of incon- 
gruity to produce lengthy response is 
indicated. 


3. A study of the 64 individual sit- 
uations leads to the following conclu- 
sions: (a) Marked variability in 
response to laughter-provoking stirnuli 
is shown within each of the four age 
groups, (b) While individual situa- 
tions show deviations, the increase of 
laughter response with age to five 
years, and the decrease in the sixth, is 
the trend most generally shown, 

4. Of the three forms of presenta-- 
tion, actual situations were, in mean 
seconds of response, the most effective 
at all age levels. At three, four, and 
five years, the verbal presentation 
was next in effectiveness, and the 
pictures were least effective. At the 
sixth year, pictorial presentation was 
more effective than the verbal. 

5. At all age levels, the mean sec- 
onds of response to situations in 
which the child himself participated 
was greater than the response to those 
situations in which he did not 
participate. 

6. In general, though the girls are 
more responsive to laughter-provoking 
stimuli than the boys, the differences 
are not marked. Apparently, girls 
smile more than boys; boys laugh 
more than girls. Boys are more 
variable. 

7. The greater responsiveness of the 
children in the upper occupational 
group in contrast with the lower is 
manifested consistently, though not 
markedly. 

8. A positive relationship between 
I.Q. and laughter response is evident 
in this study. The relation of seconds 
of response to incongruity and I.Q. 
is perhaps most clearly indicated. 
Correlations with total seconds of 
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response at the various age levels 
suggest as a possible trend a decrease 
with age in the relationship between 
length of laughter response and I.Q. 

9, A survey of the verbal responses 
and bodily movements produced by 
the laughter provoking stimuli indi- 
cated that the situations exemplifying 
the six main theories of laughter 
causation did involve, at least for 


some children, the elements they were 
designed to set forth, 

10. It would be impossible to state 
that the elements which these situa- 
tions endeavored to present were 
recognized as such by all the children, 
even by those who laughed. It would 
likewise be impossible to say that aU 
those who recognized the elements 
laughed. 
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The Preschool Child’s Use of Criticism 

Madorah E. Smith 


O NE function of children’s lan- 
guage listed in Piaget’s classi- 
fication is that of criticism. 
An investigation of this function is the 
subject of this study. 

Approximately twenty thousand 
sentences spoken by children had been 
gathered in the course of another inves- 
tigation. From these records of chil- 
dren two to six years old, all sentences 
expressing criticism of another child 
or of an adult were culled and analyzed 
in order to study the development of 
this use of language by little children. 
There were 325 such criticisms found. 
In comparing children at different ages 
a child was counted as two years old 
if his exact age lay between eighteen 
months no days and twenty-nine 
months thirty days inclusive. An- 
other series of one hundred criticisms 
made by adults was gathered with the 
help of one of my classes in Teachers 
College, University of Hawaii to serve 
as a comparison with the main series. 

There were very few criticisms made 
by the two -year-old children but there 
was only about one third as much 
material examined from children of this 
age as there was of each of ages three, 
four, and five and very little material, 
about one tenth as much, was available 
for children from sixty-six to seventy- 
two months of age. The more exact 
comparisons of children were therefore 


made between the three and five year 
olds for the most part. 

Favorable criticisms composed a 
very small portion of the total, about 
eleven percent of them all. The differ- 
ence between the proportion at three 
and five is insignificant but the four 
year olds used a number much smaller 
than at any other age and significantly 
less than did the five year olds. These 
criticisms — thirty-six in all — ^com- 
mented favorably on some person's 
dress three times, in eleven cases the 
person's actions or Hallowe’en mask or 
some other product of his skill was con- 
sidered funny — funny, here being used 
with the idea of its desirability — in the 
remaining cases the person, his action, 
work or possession was said to be right, 
nice, cute, big — used as praise—, 
darling or good. Fifteen or 42 percent 
of these were spoken directly to the 
person criticised in contrast to only 
twenty-nine percent of all the criti- 
cisms to be thus directed. It would 
seem that even such ''young children 
have found it to be more discreet to 
direct favorable than unfavorable criti- 
cism to the person concerned. 

The purpose of unfavorable criticism 
with the youngest children appar- 
ently was primarily to gain the assist- 
ance of some other person in a situa- 
tion that was beyond their power of 
control. It was usually directed to an 
137 
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adult in the hearing of the child criti- 
cised and partook of the nature of 
tattling. This was true of every one 
of the unfavorable criticiams of the two 
year olds, 

The percentage of criticism made 
directly to the one criticised increased 
with age. The difference of 19 per 
cent between those of four and five 


lar use except in securing the aid of 
another usually an adult. 

At three, there was a beginning, five 
cases, of calling names or epithets as a 
relief to injured feelings that was 
directed to the culprit such as "You are 
naughty,” "You are a crazy cat,” 
"You’re junk,” "She’s a lazy bone.” 
This increased with the older children 
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years old is almost four times its prob- 
able error. 

Apparently the younger children 
did not think their own criticisms 
would he of any use in obtaining their 
desires from the person criticised. 
They might ask or demand of him the 
object snatched away or the action 
desired but criticism was of no particu- 


who also used a wider range of adjec- 
tives in describing the undesirable 
conduct of their companions to them- 
selves or to others. They also com- 
mented in this fashion upon the con- 
duct or personality of other children 
even when the conduct had very little 
effect on themselves. This type of 
criticism is included under the heading 
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of unfavorable personal traits in the 
table. It composes but a small pro- 
portion of the criticism at every age. 

By far the largest proportion of criti- 
cisms made by the children before five 
years is of interference with themselves 
or their possessions; such complaints 
as “That boy is mussing my sand all 
up,” “You’re spoiling the game,” 


child; for example, “Daddy burned 
B’s paper,” “You’ll make him deaf,” 
(if you blow in his ear) “He hurt her,” 
“This boy knocked A. on the nose,” 
The largest category of criticisms of 
the five year olds is that of another’s 
lack of knowledge or skill or failure to 
produce a satisfactory result some- 
times made to the child directly in an 
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“He won’t let me play,” “He called 
me names,” “You are always getting 
mine,” “D. is right on your heels all 
the time,” “C. hurt my sore arm,” 
“E. stole my ball,” are all listed under 
this heading. In most cases com- 
plaints are made only when some child 
interferes with the speaker but in a few 
cases particularly at three years com- 
plaint is made in behalf of another 


attempt to correct his error but more 
often apparently for the satisfaction 
of demonstrating the speaker’s superi- 
ority. Examples of these are “Your 
dog has three legs,” “You don’t 
know how,” “He can’t tell names,” 
“You swing me crooked,” “He can’t 
sing,” “Such a dumb face,” "Can’t 
even blow it,” “That’s not your right 
hand,” “You folks making this wrong.” 
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The remaining type of criticism was 
that of failure to conform to the wishes 
of the one making the criticism as 
"You don^t give me anything,” "No- 
body comes to buy" or more fre- 
quently, to conform to rules of conduct 
or the usage of the group such as "W. 
told bad stories,” "He didn’t say pres- 
ent,” "Her say debbil,” "You bof 
spilled,” "You didn’t do what mama 
wanted,” "They aren’t getting into 
line.” 

Criticisms of interference, failure to 
conform and personal traits were each 
separable into two divisions according 
to whether or not they had been made 
primarily because of the effect on the 
speaker of the action criticised. This 
consideration was most marked with 
the youngest children and a significant 
difference of nineteen per cent which is 
more than three times its probable 
error was found between the amount of 
such criticism made by three- and five- 
year-old children. 

The proportions of all criticisms 
made by all the children from two to 
six years were also compared with the 
series of adult criticisms. The adults 
showed no difference in the amount of 
criticism directed to the person him- 
self (though a higher percentage of 
criticisms thus directed were favorable) 
but criticism not so directed was more 
in the nature of "talking behind their 
backs” than of tattling and was not 
within hearing of the person criticised 
as was most of that made by the 
children. The adults’ criticism of in- 
terference was almost negligible and 
significantly less in proportion than the 
children’s while the significantly larger 
proportions were of undesirable traits 


and of failure to conform. Of the 
latter type one particularly large sub- 
division was that of dress. Of the one 
hundred criticisms collected, nineteen 
commented unfavorably on dress or 
makeup and nine favorably while only 
nine of the 325 child criticisms men- 
tioned dress either favorably or unfa- 
vorably. The criticisms of personal 
traits were much more abstract and 
used adjectives almost entirely rather 
than frequent nouns as did the chil- 
dren’s criticisms of this nature. Only 
five of the thirty-six criticisms of this 
type were made directly to the person 
concerned and they probably were con- 
sidered to be of a less serious nature 
than those not so directed such as 
changeable, "got your nerve,” "you’re 
both hot-tempered” as compared with 
snobbish, sarcastic, rude, frivolous, 
lazy, careless, lacks self-respect. The 
group of criticisms of lack of knowl- 
edge or skill was significantly less in 
proportion than in the case of the chil- 
dren, only thirteen cases in all, of which 
six complained of lack of skill in some 
game. All but one of these were un- 
favorable and were made to the 
blunderer himself in contrast to not 
one unfavorable made to the person 
criticised for lack of knowledge or skill 
in other lines. Is it possible that our 
emphasis on good sportsraanjBhip in 
games and sports has made it possible 
for our friends to dare to make their 
criticisms in this field to ua directly 
where it would supposedly be of moat 
value? One improvement the adults 
made was an increase of twelve per 
cent which was three times its probable 
error, in the proportion of favorable 
criticisms. 
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SUMMARY 

1. A study of the criticisms made by 
children of two to six years old showed 
four types of unfavorable criticisms 
made; — ^interference with self or pos- 
sessionsj failure to conform to wishes 
or social usage, lack of knowledge or 
skill, and undesirable personal traits. 

2. The amount of criticism found in 
records of complete conversations in- 
creased slightly but regularly from two 
to five years. 

3. At first criticism was directed to 
another than the person concerned 
apparently for the purpose of securing 
help in a difficult situation and partook 
of the nature of tattling. 

4. A significantly greater proportion 
of criticisms was made at five than at 
three years old, directly to the person 
criticised. 

5. At every age the unfavorable 
criticism greatly exceeded the favor- 
able. 

6. The most frequent complaints 
were of interference and lack of knowl- 


edge; the former decreasing and the 
latter increasing significantly with age 
from three to five. Failure to con- 
form and undesirable personal traits 
were complained of most frequently at 
four but the difference at different ages 
was not significant. 

7. Most of the criticisms made by 
children were made primarily because 
of their effect on the speaker, but the 
percentage of such criticisms lessened 
significantly from three to five years. 

8. A series of criticisms made by 
adults and collected for the purpose of 
comparison showed a significant in- 
crease in the proportion of criticism of 
personal traits, of dress, of failure to 
conform and of favorable criticisms 
with a significant decrease of criticisms 
of lack of knowledge or skill and of 
interference. 

9. But there was no significant 
difference in the amount of criticism 
directed to the person criticised; that 
made to another however was of the 
nature of "talking behind their backs" 
rather than of "tattling.” 



A Study of Emotional Instability in Nursery 
School Children 

MAnr A. M. Lee 

“"^TERVOUSNESS'’ is a term may hope for an answer. We may 
^ that needs elucidating. For also determine the relation of this fre- 
^ some it means muscular ac- quency of shift of mood to average 
tivity of a generalized or special sort, mood level, to judgments of nervous- 
restlessness or tics. For others it ness and to various established meas- 
means a neurotic trend, a predisposi- ures of the children. We may attempt 
tion to psychopathic manifestations, too to determine what general envir on- 
such as excessive fears, or hypo- mental factors affect this lability of 
chondriasiSj or perhaps only the more mood and the mood level in all children 
obvious behavior anomalies of temper and in what ways they affect them, 
tantrums, feeding problems and similar With these aims the present investi- 
habitual ways of controlling the en- gation was undertaken at the Uni- 
vironment, For many it is synono- versity of Chicago Cooperative 
mous with emotional instability, a Nursery School in the winter of 1930- 
more than average lability of those 31,andfinancedmpartbytheDepart- 
reflexes which involve the visceral and ment of Home Economics, a pre- 
Bomatic mechanisms associated with a liminary study of the same nature 
change in feeling tone. Although it having been carried out as a class 
would be futile to determine the rela- project in the fall of 1929. 
tive validity of these definitions it is The group observed was the youngest 
probably not unreasonable to suppose at the Nursery School and consisted 
that the last one represents at least of 18 children, 9 boys and 9 girls, 
one element in what may be a very between two and three years old. 
complex trait or habit syndrome. Complete health records were avail- 
Scientifically, at any rate, it has the able and, except in a few cases where 
practical advantage of being capable adequate cooperation was not secured, 
of direct measurement. By converting their mental age had been measured 
the question "Are there individual by the Kuhlmann scale, the range in 
differences in the ease with which the group being 26.8 months to 46.4 
children are upset emotionally?" into months. The observations consisted 
“Under the same general conditions in three-minute graphic records of 
do some children give evidence of more shifts of mood, such records being 
shifts of mood as judged by their taken at varying hours according to a 
facial expressions than others?" we prearranged schedule so as to con- 
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stitute as far as possible a random 
sampling of the child's behavior. In 
order to avoid a possible tendency to 
observe the most available or the most 
conspicuous child, the order was fixed 
for each observer and was changed each 
day. In all, 995 records were made 
and scored as to total number of times 
a shift occurred from one to another 
scale division of mood, and also as to 
the algebraic sum of average feeling 
tones in each quarter minute. (Figure 
1,) Although the observations were 
made as far as possible when the child 
was at free play, 44 were made in 
whole or part in the toilet or cloak 
room. Five hundred and sixty-six 
records were made indoors and 429 
outdoors, of which 229 were on sunny 
days and 200 on overcast days. No 
clear grouping could be made on tbe 
basis of temperature or humidity con- 
ditions outdoors or in, or of other 
doubtless important factors depend- 
ing upon weather conditions. 

The observers X, Y and Z were 
three graduate students in Home 
Economics all of whom were engaged 
in some other capacity in the nursery 
school. There was first a preliminary 
practice period during which simul- 
taneous observations were made and a 
seven point scale of mood level ob- 
jectified as much as possible by discus- 
sion of individual cases. At the end 
of the experiment simultaneous ob- 
servations were again made to check 
agreement. The average discrepancy 
between records taken at the same 
time was 3.7 per cent for shifts of 
mood and 7.6 per cent for mood level. 
X observed from 9:00 to 10:00 a.m. 
and made 122 observations, Y made 
441 observations for the most part 


between 10:00 and 11:00 a.m. and 
Z 432 observations between 11:00 and 
12:00 a.m. After four weeks X was 
forced to withdraw from the experi- 
ment because of illness and later Y 
observed from 9:00 to 10:00 a.m. 
Since there was thus considerable 
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+ 1 
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-1 

-1.5 

+ 1 
+ 0.7 

0 
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Totals I5,4.Z 

Fiq. 1. TypicAii Record 


difference in the environmental condi- 
tions under which the observers made 
their records, no high correlation could 
be expected between them. Between 
the final rank orders ascribed to the 
children by X, Y and Z we find an 
average r of .447 in shifts of mood and 
.420 in mood level. 
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The experiment extended over thir- 
teen weeks. Comparing the averages 
of the individual scores obtained the 
odd weeks with those obtained the 
even weeks by the method of Rank 
Differences p = .7201 or r = .7363 in 
shifts of moodj and in mood level 
p = .7752 for which the corresponding 
r is .7857. Correcting by Brown’s 
Formula the reliability of the test as a 
whole becomes .8481 ± .0446 for 
mood shift and .8800 db .0398 for mood 
level. 

For comparison of the individual 
scores with other physical and mental 
measures, only those 13 cases were 
considered of which over 50 records 
were made. In this array there is an 
intercorrelation of .497 =b .147 be- 
tween the average mood level and the 
average number of shifts of mood, 
indicating that the more reactive in- 
dividuals were on the whole the more 
cheerful. Frequency of shift of mood 
correlated with a rating by the teacher 
in charge as to “nervous instability” 
.528 =t= .141. The only other cor- 
relations which were large enough to 
be significant were between mental 
age and mood shift and mood level. 
These were .563 ± .134 and .482 ± 
.150 respectively. Low positive cor- 
relations obtained with weight but 
practically none with general health or 
chronological age, the latter finding 
being perhaps accounted for in part 
by the small range in our group. 

In the preliminary class experiment 
extending over six weeks and engaged 
in by eight less trained observers a 
consistent difference was found be- 
tween Monday and Tuesday scores. 
In every case the children showed 
greater stability of mood on Tuesday. 


Little more than a tendency in that 
direction is shown in our present ex- 
periment, the most constant change 
being in the direction of increased in- 
stability at the end of the week. No 
consistent change was found in mood 
during the week. (Table 1.) 

There was a tendency f or children 
to be more stable and happier when at 
free play than if urged by adults to 


TABLE 1 

Average nuyyiber of shifts of mood and average 
mood level for different days of week 


DAY OF WEEK 

BHIFTB 

OF 

XtOOD 

MOOD 

LEVEL 

Monday 

7.44 

2.31 

Tuesday 

6.84 

2.39 

Wednesday 

7.17 

2 29 

Thursday 

6,94 

2.83 

Friday 

9.35 

3,12 



TABLE 2 

Average scores under various conditions 



NUMBEIl 
OF MOOD 
BHIFTfl 

MOOD 

LEVEL 

Inside, locker room 

8.02 

1.69 

Inside, free play 

6.79 

2.41 

Outside, free play 

8.13 

2.81 

Outside, sunny 

8.73 

3.03 

Outside, cloudy. 

7.44 

2,66 

With Mother present 

10.15 

1.09 

General average 

7.42 

2.55 


take off coats, wash hands etc., but this 
was true for only 8 of the 14 children 
observed in both situations and our 
observations in the locker room were 
few. When indoor and outdoor free 
play are compared we find all but 4 
of the 17 children are more unstable 
outside, but the effect upon mood 
level is less general. When the sun 
shone outside 12 of 15 children were 
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more unstable and all but 6 were 
happier. On the days the mother was 
present all but two of the children 
were less happy and more unstable. 
The change in amount and character 
of the stimulation associated with 
these environmental factors appar- 
ently affects the relatively stable as 
well as the very reactive child. 
(Table 2.) 


We may conclude (1) that instability 
of mood and mood level are measurable 
characteristics of nursery school chil- 
dren, (2) that they are interrelated 
in the nursery school situation, (3) 
that they correlate more highly with 
mental than with physical age or 
health, and (4) that they tend to be 
affected in definite ways by environ- 
mental factors. 



Factors Influencing 
Preschool 

Robert C. 

INTRODUCTION 

T he fact that friendship is an 
everyday social phenomenon 
does not imply that its causation 
is kno-wn or understood. The deter- 
miners for the selection of friends have 
usually been thought to lie in the pos- 
session of similar tastes and interests, 
common likes and dislikes, and to pro- 
pinquity. The bearing of these partic- 
ulars upon friendships is to a great ex- 
tent unknown as yet. It seems quite 
certain that the approach to the solution 
of the problem cannot be effected by a 
simple questioning of mutual friends. 
It is likely that Ahnack (1) is correct 
in saying that the selection of friends is 
probably not consciously effected, 
and that "there is grave doubt whether 
reasons which are given to explain the 
formation of friendships are real 
reasons." 

It would seem that an observational 
technique offers a worthwhile approach 
to the problem, and that the nursery 
school of an Institute of Child Welfare 
offers an ideal situation for the use of 
such a technic. In the first place, in 

* From the Institute of Child Welfare, 
The University of Minnesota. The writer 
wishes to thank Florence L. Goodenough, 
who suggested this study and acted as sta- 
tistical adviser, John E. Anderson, Jose- 
phine C. Poster, and Charles Bird. 


Friendships Among 
Children* 

Challman 

such an institution a number of chil- 
dren are congregated, each child hav- 
ing, theoretically, an equal opportu- 
nity to associate with every other 
child. Secondly, there is an almost 
ideal environment for the observation 
of groups because the children are 
accustomed to the presence of strange 
adults; the area for play is limited; 
and the enrollment of the school is 
fixed. Thirdly, the number of times 
one child is with another can be used 
as an objective measure of the strength 
of the friendships, and other measures 
of various kinds can be made with 
relative ease for the purpose of correla- 
tion. 

PURPOSE 

The primary purpose of this study 
is to discover what factors in addition 
to propinquity, which is held fairly 
constant, operate in determining the 
friendships of young children. It is 
generally assumed that similarity in 
traits is conducive to the formation of 
friendships; therefore this investiga- 
tion is principally concerned with the 
extent to which closeness of friendship 
is influenced by similarity in various 
particulars. The items selected for 
scrutiny as having a possible bearing 
were the following; likeness in sex, 
chronological age, mental age, intelli- 
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gence quotient, height, attractiveness 
of personality, and degrees of extro- 
version, sociality, physical activity, 
laughter, and social participation. 

SimVBY OF THE LITEBATIJBE 

Few studies have been made in this 
field of social relations, and some of 
these have not been entirely satis- 
factory in technique. Two studies 
have dealt with adolescent friendships. 
One was by Warner (7) who found 
that 66 delinquent boys, presumably 
adolescents, grouped in gangs and in 
pairs tended to be slightly more alike 
in M.A. than in C.A. Williams (9) 
in a questionnaire study of 84 adoles- 
cent boys in a school for delinquents, 
who ranged in age from 12 to 17 years, 
and in mental age from 9 to 15.5 years, 
found a tendency for friends to be of 
about the same C.A. and M.A. 
Neither of these studies is adequately 
treated statistically. 

Three studies of older school chil- 
dren have been made. Welhnan (8) 
using an observational method by 
which she selected as friends the pairs 
of children seen most frequently 
together, studied 29 pairs of boys and 
27 pairs of girls in the 7th, 8th, and 9th 
grades. Her study indicates that 
pairs of girls are more alike in scholar- 
ship, physical achievement, and ex- 
troversion apd less alike in height, 
and C.A. Boys, on the other hand, 
are more similar in height, C.A., and 
I.Q. and less alike in extroversion, 
scholarship, and M.A. 

From 387 school children in grades 
four to seven Almaclc (1) obtained the 
names of the boy or girl each child 
would choose to help him if he were 
given some work to do for which the 


person was well fitted. Each child 
was also asked to name the boy or girl 
he would first invite to a party. The 
correlation coefficients between the 
C.A.'s of the children and the C.A.'s 
of those with whom they chose to work 
was .53; between M.A.'s .54; and 
between I.Q.’s .41. The coeflioient 
between the C.A.'s of the children and 
those of the invited boys was .50; 
between M.A.’s .54; and between 
I.Q.’s .32. The corresponding coeffi- 
cients for the invited girls were C.A. 
.42, M.A. .50, and I.Q. .30. He con- 
cludes that there is a tendency for 
children of these ages to select associ- 
ates from their own mental level. 

Sixty-two pairs of pre-adolescent 
chums comprising 35 different individ- 
uals having a mean C.A. of 9.5 years 
(S.D. 17.9 months), were studied by 
Furfey (4). The obtained correla- 
tion coefficients between chums are as 
follows: C.A. .39, Developmental Age 
.37, height .34, M.A. .24, and weight 
.22. The probable errors are —.07 
for the first two and —.08 for the 
rest. His conclusion is that there is a 
tendency for boys to choose chums of 
the same size, age, intelligence, and 
maturity as themselves. 

A quite comprehensive study of 
spontaneous groups of preschool chil- 
dren somewhat similar to this one was 
made by Chevaleva-Janovskaja (3) 
in Odessa. She investigated 888 
groups composed of 276 children. It 
was discovered that more boys par- 
ticipated in groups than girls, i.e. of 
100 boys, 68 participated in groups, 
but of 100 girls only 56 did so. It was 
also found that the mean for participa- 
tion in groups increased with age from 
7.16 ^t 3 years to 11.9 at 4, and 12.25 
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at 5 years. In 67 per cent of the 
groups, the children were of the same 
age or differed by a year, and in only a 
little over one per cent was the differ- 
ence as much as four years. She 
states that the tendency to join with 
a child of little different age is more 
marked in boys than it is in girls, and 
that children of three to five years of 
age form bi-sexual groups more often 
than unisexual. When unisexual 
groups were formed they Were usually 
masculine. She also found that some 


total scores as obtained by a rating 
scale, the degree of extroversion in 
terms of the combined ratings of 12 
judges using the Marston Scale, the 
degrees of sociality, physical activity, 
and laughter expressed in sigma scores, 
the degree of social participation, the 
occupational class, and the friendship 
indices for the boys and for the girls 
are given in table 1. The means and 
ranges for the same items are also 
given for the combined sex groups. 

It can be seen by an examination of 


TABLE 1 


Means and S.D.s of boys and of girls, means and ranges of combined sexes on varions Hems 



Qinua 

SOYS 

BOTH 

Mean 

S.D, 

Mean 

S.D. 

Mean 

Bangs 

C.A 

43.2 

7.7 

44,5 

8.3 

43,8 

27.1- 

69.4 

M.A 

48.9 

10.6 

48.7 

13.8 

48,8 

30,0- 

74.0 

I.Q 

112.7 

10.3 


16.3 

110.6 

77.0- 

160.0 

Height 

100,5 

6.2 


5.0 

100.4 

89.6- 

110.6 

Feisonality 

32.1 

8.3 


10.3 

31,4 

14.0- 

50.0 

ExtroverBion 

779.0 

116,0 


161.0 

796.0 

491.0-1047.0 

Sociality 

3.02 

.33 

2,98 

.34 

3,00 

2.24- 

3,41 

Phya. Activ 

2.88 

.19 

3.11 

.26 

3.00 

2.41- 

3.39 

Laughter 

3.02 

.16 


.25 

3.00 

2,74- 

3.50 

Soc. Partic 

5.86 

1.1 

4.92 

1,2 

5,39 

3.25- 

8.66 

Occ. Claaa 

2.82 

1,4 

2.88 

1.4 

2.85 

1.0 - 

5.0 

Friendship Indices 

.32 

.14 

.23 

.17 

,15 

,02- 

1.9 


kinds of play material favored the 
formation of groups of equal age 
particularly in the higher age groups. 

SUBJECTS 

Thirty-three children, 17 boys and 
16 girls, in the nursery school of the 
Institute of Child Welfare at the 
University of Minnesota were used as 
subjects. The means and S.D.’s of 
the chronological ages and mental ages 
in months, the intelligence quotients, 
the height in centimeters, the attrac- 
tiveness of personality to adults in 


this table that in intelligence quotient 
and height, these children are slightly 
better than the average. They are 
also superior to the average in socio- 
economic status and are more extro- 
verted than the group Marston used. 
In comparing the means of the boys 
and girls, we find that the groups are 
practically equal in respect to age, 
mental age, intelligence quotient, 
height, sociality, laughter, attractive- 
ness of personality, and occupational 
class. The boys are more active 
physically. The girls are more active 
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socially and have a higher mean 
friendship index. The latter may be 
owing to the fact that boys are more 
often alone and that they form smaller 
groups. No significant differences be- 
tween the sexes in variability were 
discovered although the differences 
found were mostly in the direction of 
greater variability among the boys. 
The differences in variation in M.A. 
and I.Q. appear rather large, but they 
were in the main due to two extreme 
cases in the boys’ group. 

METHOD 

The general method was the obser- 
vation and notation of the names of the 
children who were found in the same 
group at the free play hours. During 
these periods the initiation and con- 
trol of activities by the teachers are 
at a minimum. A group was con- 
sidered to exist when two or more 
children were in close spatial relation- 
ship more or less isolated from other 
children or when they were mutually 
engaged in the same activity. When 
fifty per cent or more of the member- 
ship of a group was changed, it was 
called a new group. Those groups 
whose membership had been influenced 
by teachers were omitted. 

Two slightly different methods of 
notation were used. The writer’s 
method was to enter a room and note 
down the names of the children who 
were together in groups. Any child 
who was in a group for fifteen seconds 
was considered a member. In prac- 
tice, this minimum was seldom used, 
as practically all the children who were 
counted were together for at least one 
minute. When all groups were noted, 
he went to the other rooms and fol- 


lowed the same procedure until all the 
groups had been recorded. Then he 
re-entered the first room and started 
over again. It usually took about 
five minutes to make the rounds and 
in any case identical groups were not 
recorded until five minutes had elapsed 
from the time they had been last re- 
corded. Nine other observers, in con- 
nection with various observational 
studies (5), also noted down the names 
of the children in the same group with 
the child they were observing. The 
observations were made between Octo- 
ber fifteenth and November eight- 
eenth, 1928. Over 200 hours were 
spent in observation, and 7,248 groups 
were recorded. 

Although the observational method 
is believed to have the most advan- 
tages in approaching this aspect of 
social relations, there are some sources 
of error which should be mentioned. 
That children were counted as in the 
same group even though they were 
paying little attention to each other 
at the time results in a small error, 
but as this kind of group constituted 
only a small percentage of the total 
groups it is possible that more error 
would have been introduced by inter- 
preting the quality of the group than 
by counting all in more or less isolated 
groups as members, It is also im- 
possible to know to what extent chance 
operated in the formation of groups. 
The mere fact that a child enters a 
certain room upon arriving at the 
nursery school might influence at least 
the first few groups he becomes asso- 
ciated with. Besides this, certain 
other groups that were largely chance 
groups were included in the tabula- 
tions. These, the mid-afternoon 
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lunch group, the structure of which 
depends largely upon the time of 
waking from the nap, and the groups 
that were heing dressed for going to 
the playground were found to com- 
prise 7 per cent of the total number of 
groups. 

Another source of error is that two 
methods of observation were used; 
one by the writer, and another by the 
nine obaervera, This may have low- 
ered the reliability of the method to 
some extent- In 23 or 70 per cent of 
the eases, however, each child's strong- 
est friend, aa found by the writer, was 
the same as that found by the other 
observers, In fi or 24 per cent of the 
cases the child who was found to be 
the strongest friend by the writer was 
found to be the next strongest by the 
other observers. In two cases there 
was a discrepancy of three and four 
places respectively, but in these coses 
no definite preference was shown for 
any child. The same held to a lesser 
extent in the 8 cases cited above. It 
is the writer's belief that a truer 
measure was obtained by the use of 
records from the nine additional 
observers in consideration of the fact 
that the number of groups ia increased 
so greatly. 

Perhaps the moat important source 
of error lies in the fact that, when 
children are engaged in the same 
activity, it is impossible to know to 
what extent they are attracted by the 
specific play material and to what 
extent they are attracted by the 
children in the group. With the 
present technic, the exact weight of 
each factor cannot be ascertained. 
It is probable that both factors are 
operating. That the associates are 


more important can be inferred from 
the fact that the same group from 
time to time will engage in a variety 
of activities. 

tubatment of data 

After the observations had been 
completed, a tabulation was made of 
the number of times each child was 
found in the same group with every 
other child by each observer. These 
were summed; thus the total repre- 
sented for each child the number of 
times he was found with every other 
child. In order to equate abaences, 
each of these totals was divided by the 
number of hours of observatton made 
at times both children were in attend- 
ance at the nursery school, For 
examplo, Child A was found with 
Child B 160 times. They were both 
present on 30 specific days, and 100 
hours of observation were made on 
those days. Thus the number of times 
per hour the two children were to- 
gether is 1.6* This number (1.6) and 
others similarly derived for every 
possible pair of children serve as a 
quantitative measure of the strength 
of friendships, Hereinafter they will 
he referred to as friendship indices. 
The total number of indices was 628, 

These friendship indices were dia- 
tributed with pronounced positive 
skewness as is shown in figure 1. This 
non-normality of distribution is to be 
expected in dealing with such data 
since each child ia apt to make a rela- 
tively weak association with almost 
every other child in the nursery school 
and to have only one or two strong 
friendships. The points representing 
the strong friendships can be seen 
strung out along the abcisaa. Another 



Uhallman : Friendshipa among Children 


151 


factor operating, to produce the skew- 
ness is the inclusion of chance groups 
amounting to 7 per cent of the total 
number. These were not excluded 
because at the time of the tabulation 
the present treatment of the data was 
not contemplated. The inclusion of 
these chance groups would increase the 
number of relatively weak friendships 
more proportionately than it would 
the strong ones, aa can readily be seen, 


the lower scores. It does not bring 
into play any spurious relationships, 
nor does it tend to raise the correlation. 
The differences between the scores 
of each child and every other child was 
next obtained for the various items. 
The records of chronological age, 
mental age, intelligence quotient, and 
height were taken from the hies of the 
Institute of Child Welfare. The score 
for social participation was obtained 



Tiq, 1. Pehqubnct Polygon Showing OniGiNALDiSTniniiTioN ofFiuendbhip Indicbb 


As the found distribution could not 
be grouped into class intervals because 
of its extreme range, it was thrown into 
a normal one by adjusting class inter- 
vals to fit it, thus making the data 
subject to correlational treatment (0). 
This transformation scheme is empiri- 
cal but it should be noted that it 
tends mainly to draw in the upper 
extreme and to displace somewhat 
toward the middle the distribution of 


by dividing the total number of chil- 
dren the child was associated with by 
the number of hours he was present 
and observed. The method of obtain- 
ing the scores for attractiveness of 
personality, extroversion, sociality, 
physical activity, and laughter is ex- 
plained in the article by Goodenough 
cited above. The reliabilities for the 
first two (ratings) are high, being .95 
and .98 respectively, but the reliabili- 
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ties of the observationo-l studies are 
not so high, being .76, .86, and .83 
respectively. 

When the aforementioned differ- 
ences between every possible pair of 
children on these ten items wore 
found, they were correlated with the 
friendship indices. Thus, for example, 
the differenceg in age (found by sub^ 
tracting each child's age from that of 
every other child) was one variable 
and the friendship index the other. 
Herein lies the difference in method 
between this study and that of pre- 
vious ones. In other studies, pairs of 
strong friends only were selected and 
their traits were correlated, the idea 
being that any significant difference 
from zero would indicate an influence 
of the trait in question on friendship. 
There was no measure of the strength 
of the friendship, In this study, friend- 
ship is conceived as a continuous 
variable existing in different amounts. 
Each child is believed to have some 
degree of friendship for every other 
child; antipathies, if present, are 
expressed by friendship indices of low 
magnitude. In this way, the correla- 
tion coefficients when all the children 
are used is based on 528 relationships, 
not 33 cases. 

It became evident soon after the 
computation of the data was begun 
that the sex of the children had a very 
strong influence on the strength of 
their friendahipa; so the children were 
divided into four groups: (1) boys 
with boys, (2) girls with girls, (3) 
boys with girls, and (4) all children, 
in which every child was included. 
Pearsotiian product-moment correla- 
tions were then calculated within, each 
group. Fearsonian r’s were also cal- 


culated between age (not closeness in 
age) for the groups mentioned above, 
and biaerial r's were calculated be- 
tween strength of friendship and like 
and unlike sex for the lower and upper 
age groups and for all the children. 
To supplement these correlntiona, the 
pairs showing the strongest reciprocal 
friendships, four pairs of girls and three 
pairs of boys, were selected. The 
average of the differences petweon 
these children in the various items 
(C.A., M.A. etc.) the pairs of boys in 
one group and the pairs of girls in the 
other, was computed. These averages 
were then compared with the average 
of the differences among all the rest 
of the children, boys and girls taken 
separately, including the friendships 
between the children in the reciprocal 
friend group with nil other children 
except each other. The formulae for 
finding the significance of n difference 
were then applied, the difference over 
the standard deviation of the difference 
being used. 

IlESULTfl AKD CONCLUSIONS 
Influence of C. A. 

Table 2 shows the correlations within 
the different groups between increas- 
ing age and strength of friendships. 
These coefficients show that boys have 
a slight tendency to associate with other 
boys aa age increases, and also that 
they tend to associate with special 
ones, It would seem that the same 
tendency is shown in the coefficient 
for boys with girls, but the scatter- 
gram shows that two boys over 56 
months were responsible for most of 
the correlation. When these are 
omitted, the correlation drops to .10, 
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Girls show no particular tendency to 
associate more with other girls, or 
boys, nor with certain ones aa age in- 
creases. At first glance, these results 
seem somewhat different from those 
obtained by Chevaleva-Janovskaja, 
ag she found that the means for par- 
ticipation in groups increased with 
age. There is only an apparent dis- 
crepancy, however, as the correlation 
between social participation and age is 
.30 which is in accord with her findings. 
The fact that these correlations are 

TABLE 2 


Ejfect of inoTGasinff age on strength of 
friendshi’p^ 

(r G.A. with T.I.) 


INDIVIDUAl.^ CORHELATED 

r 

P.B, 

Boya with boys 

-I-.24 

±.04 

Girla with girla 

-h.Q3 

±.04 

Boys with girls 

+.30 

±. 04 

Boys with girls (5G-6B mos. 



omitted), 

+.10 

±.04 

Girla with boys 

+ .07 

±.04 


low has a certain value in that it 
shows that the correlations found with 
similarities in other traits are not 
merely a function of increasing age. 
The only correlations that can be 
questioned arc those in the boys-boys 
group. A correlation of .24, however, 
particularly when it ia of the second 
order, would not in the writer^g belief 
have a very decided effect on the 
coefficients. 

Influence of Sex 

The most unexpected result in this 
study is that even the youngest chil- 
dren discriminate very decidedly in 
their friendships on the basis of sex. 
Only one boy, a child of thirty months, 


was more often with girls than with 
boys, and only one girl twenty-six 
months old showed even a marked 
tendency to form friendships with 
children of the opposite sex. The bi- 
serial r for the youngest age group (27 
to 45 months) is .53, for the highest 
age group (46 to 59 months) .56, and 
for all the children .65. The result for 
the youngest group are presented in 
figure 2. Here it is shown that in only 
eight per cent of the cases are friend- 
ships between unlike sexes stronger 
than the median strength of those 
between like sexes, while eighty-two 
per cent of the like-sex friendships 
exceed the median of those of the un- 
like sex. In the upper age group the 
corresponding figures are 6 and 84, 
and the reaultg are very similar when 
one curve is drawn for all the children. 
This finding seems opposed to the 
statement of Chevaleva-Janovskaja 
(3) that children from three to five 
years of age form more bisexual than 
unisexual groups. As no quantitative 
expression is given to back up thia 
assertion, it ia hard to determine its 
validity. It is possible, however, for 
both her statement and the writer's 
finding to be true because many of the 
bisexual groups may have consisted of 
a large majority of one sex with one or 
two children of the other. If this is 
true, then it could happen that each 
sex keeps mainly to itself and yet more 
bisexual than unisexual groups arc 
formed. 

Influence of similarities on strength of 
friendships 

Before discussing the significance of 
the correlation coefficients given below, 
consideration of the conditiona affect- 
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ing their magnitude should be given. 
The following itema tend to lower the 
obtained ooefScients: (1) the inclusion 
of 7 per cent known chance groups; 


studies of sociality and physical activ- 
ity; and (6) the influence of play 
material in the formation of groups. 
Thus it is reasonable to suppose that 



Fig. 2. OcivB Showing Sthengtii op Fiiibhdbiiip Between Like Sexeb and Unlike 
Sexes Fxfuebsed in Magnitude op FiUENDaHip Indices 


TABLE 3 


Th^ cQTT^^ation c-oeJTFcien^a HitiilatHy {fivaHous items and closeness of fticndsh^'p for 

hoys with hoys, girh wilh girlsj hoys girls, and all children 



D-B 

a-n 

D-a 

ALL 

N 

136 

120 

272 

628 

0,A. 

+ .S02±,039 

+ .348 ±.053 

±,206 ±.037 

+.207 ±.020 

Soc 

+ .504 ±.043 

+ .346 ±.0B3 

+ .1B0±.03D 

+ .262 ±.027 

Phya. 

-h.365 ±MQ 

+ .227 ±.068 

-.082 ±..040 

+ .220 ±.028 

Soc. P 

-.109 ±.0B7 

+ .430 ±.0B0 

+ .05B±.041 

+ .U4±.02B 

M.A 

+ .204 ±.054 

+ .1B8±,O0O 

±,182±.030 

±.1B3 ±.028 

XJI- 

+ .22B=b.064 

-1-.1Q9±.Q50 

+ .006 ±.044 

±.0BB±.020 

Uxti , 

+ .010 ±.058 

+ .284 ±.067 

±.167 ±.031 

±.130 ±.020 

Pera 

-.038 ±.067 

•j" .201 ± ,0B9 

±.107 ±.041 

+ .058 ±.020 

I.Q,.. 

-.001 ±.068 

±.161 ±.060 

-.046 ±.040 

±.040 ±.020 

Laugh 

-.000 ±.058 

±.06l±.0fll 

-.126 ±.040 

-.040 ±.020 


(2) the inclusion of unknown chance the correlations found aro minimal, 
groups, probably of no great moment; and that in all probability they should 

(3) physical proximity taken as one of be higher. 

the criteria for the existence of a group; Table 3 shows the coefficients ob- 

(4) the none too high reliabilities of the tained in the different groups when 
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fiiniilarities in the items were correlated 
with closeness of frien dehip. In table 
4 are presented the critical ratios be- 
tween the mean differences of recipro- 
cal friends on the selected items and 
the mean differences of the rest of the 
children. These two tables will be 
discussed together as they supplement 
each other. 

General trends of the data 

Considering the tables as wholes^ the 
following trends may be seen. The 
correlation coefficients in the first 


traits are of primary importance and 
more traits have some significance. 
Secondly, the coefficients in the third 
column (Boya-Girls) are almost uni- 
formly low, that with C. A, being the 
only one of possible sigDificance. This 
points to the conclusion that similari- 
ties or differences between children of 
unlike sex, at least in the items studied, 
have little to do with formation of 
friendships between them. This con- 
clusion, if justified, also explains the 
lowness of the correlation coefficienta 
in the fourth column in which sex is 


TABLE 4 


TfiE critical ratios bciwccn the mean differences of reciprocal friends on various Hems and the 

rnean differences of the rest of the children 



D-D 

<1-0 

N..... 

6 

8 

O.A....,..,,..., 

6. as 

.72 


7.08 

10.85 


4.80 

*.06 

Soc. P 

.17 

2.43 

M.A 

1.06 

.16 

Ht 

2.Y1 

1.63 

Ext 

*,48 

*.86 

Att of Pers 

,80 

4.02 

I.Q 

.02 

.48 

Laugh,, ^ 

,05 

2.89 




* The starred figures represent differences of means in the opposite direction. 


column (Boya-Boys) are both higher 
and lower than those in the second 
(Girls-Girls). That is, there are two 
coefficienta of .5, one of .3, two of ,2, 
one of .1 and four approximating ,0; 
in the second column, however, there 
are one of .4, two of .3, three of .2, three 
of .1, and one approximating ,0. One 
might infer from these data that certain 
traits are quite important in the 
formation of boys’ like-sexed friend- 
ships and that other traits have 
negligible significance. With girls* 
friendships on the other hand fewer 


disregarded. Because these coeffi- 
dents are masked, by the sex factor, 
they will not be considered further in 
this paper. Thirdly, it should be 
noted that the critical ratios in table 4 
with one exception bear out the trends 
of the results when the boys' group is 
compared with that of the girls'. 

Closeness of chronological age and close- 
ness of friendship) 

That hoys show a distinct tendency 
to make friends with boys of like age, 
and that girls show the same tendency 
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to a lesser degree is Qviclcnt in the 
coefficients of .562 and .348 in table 3. 
Also, in table 4, a very significant 
difference between the average of the 
differences between reciprocal boy 
friends and that among the rest of the 
children is found, while with girls, the 
difference is not significant. This 
non-significance ia to some extent owing 
to the fact that one of the friendships 
WQs between girls who lived next door 
to each other and wiio differed in 
age by over a year. Similarity in age 
was found to bo an important factor 
by Wellman in her work on junior high 
school students and by Chcvaleva- 
Janovflhaja on preschool children. 
Both investigators found that it was 
of more fundamental importance in 
boys' friendships than in girls'. The 
reason for this sex difference is not so 
easily found. Facts which may have 
some bearing are that girls play 
"family" much more than boys, a 
game that necessitates a much younger 
child for the baby; older boys engage 
in vigorous activities in which the 
younger boys cannot paiticipato. 
The writer does not believe, however, 
that these two facts offer a complete 
explanation, particularly in view of 
the findings with older children, 

CloscTiess in sociality and closmesss of 
friendship 

Aa the correlation coefficients indi- 
cate, thei'c is a definite tendency for 
both boys and girls to form friendships 
with like-sexed children similar to 
themEelves in sociality. There ia a 
discrepancy between the two tables, 
however, in the direction of the im- 
portance of the trait. Table 3 incli- 
catea that the trait is more important 


in the friend ahips between boya, and 
table 4 that it is of greater import in 
the friendships of girls. In view of the 
number of cases involved in the two 
tables, it is probable that the correla- 
tion coefficient ia the mote correct, 
and that Bome chance influence is 
operating in the friendship of the four 
paiia of girls. 

Certain facts about the play inter- 
ests of childien have a bearing on this 
finding* "Sociality" is more or less a 
measure of the degree of organized 
cooperative activity. Tims those chil- 
dren who like codperative activities 
are apt to ^lay together and to become 
friends, Boys on the one hand, aa 
Bridges (2) has shown, prefer activities 
like building with bricks, ovibo con- 
struction and the like, activities that 
can be carried out with others who like 
the same kind of occupation, while 
girls tend to prefer threading beads, 
color matching, and the like, activities 
not BO readily performed in coopera- 
tion, These facts help to explain the 
higher correlation between sociality 
and friendship among boys and the 
lower one among girls. Of course, 
the relationship may work the other 
way, that is, a preference for organized 
activities might tend to bring together 
certain boys because they prefer the 
activity and not the children engaged 
in it. 

Closeness in physical actiuily and close- 
ness of friendship 

Likeness in physical activity does 
not exert so great an influence on 
strength of friendships as does age or 
sociality, but it does affect the friend- 
ships of boys with each other in some 
degree and in those of girls it is juat 
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perceptible. With reciprocal friends 
the same result can be seen, it being 
all the more evident that similarity in 
physical activity is less important with 
girls. 

These results are more or less what 
one would expect. Bridges (2) found 
that three-year-old boys prefer aetivi-' 
ties requiring large movements and 
involving a marked output of physical 
energy^ whereas girls prefer activities 
involving finer movements and require 
ing little exertion, It would be natural, 
then for boys to prefer as their com- 
panions other boys similar to them- 
selves in physical activity who would 
play games at a similar level. With 
girls, this would not be so true, 

Cfossness in ^odal ^ariid'paiion and 
c2ose7i05s 0 / friendship 

As will be remembered, the snore for 
social participation was obtained by 
dividing the number of children each 
child was with by the number of hours 
he was in school and observed. Thus 
the participation score is the average 
number of children per hour each 
child was associated with. The corre- 
lation coefficients as well as the critical 
ratios show that boys who mix with 
about the same number of children 
have no tendency to become friends. 
In other words, the solitary boy does 
not tend to become friends with other 
solitary boys nor do gregarious boys 
make friends with others of the same 
stamp, With girls, on the other hand, 
the tendency is reversed. They tend 
to form friendships with other girls 
of about the same degree of social 
participation. 


Closeness in mental age, height ^ and 
closeness of friendship 

If age were held constant, the co- 
efficients between these two items and 
strength of friendship would probably 
drop to approximately zero, as the 
correlation between closeness in I.Q. 
and closeness of friendship indicates. 
The critical ratios are not significant 
either, which confirms the auppoaition. 
It is likely, then, that mental age and 
height have no influence on friend- 
flhipa. 

Closeness in extroversion, ailrnctiveness 
of 'personality^ LQ.^ and frequency of 
laughter and closemss of friendship 

All these coefficients are too small 
be significant, and table 4 shows that 
reciprocal friends have very little 
tendency to be alike in these character- 
istics. These results might be ex- 
pected from an a priori standpoint, at 
least in respect to laughter and I.Q. 
One might expect, however, that chil- 
dren similar in attractiveness of per- 
sonality would be friends, and this 
tendency may be present to some 
extent in the friendships of girls (r = 
.201 dz.059, critical ratio 4.02), but its 
influence if present is very slight. The 
fact that attractiveness was rated by 
adults and the probability that a child 
with an attractive personality might 
attract other less attractive children 
also cast doubt on its influence on 
preschool friendships. 

SUMMARY 

A study was made of the factors in 
addition to propinquity that influence 
the formation of friendships among 
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preschool children. Thirty-three nurs- 
ery school children, 17 boys and 16 
gills, ranging in age from 27 to 69 
months were used aa subjecte. The 
method waa the observation of groups, 
the number of times each child was 
with every other child being used as 
the criterion for strength of friendship, 
The items selected for study were like- 
ness in aex and similarities in O.A., 
M.A., LQ., height, attractiveness of 
personality, and degrees of extro- 
version, sociality, physical activity, 
laughter, and social participation. 
The following results were obtained. 

(1) Boys have a slight tendency to 
form stronger friendships with other 
boys as they grow older, (r - .24 
±.04). This tendency is not present 
in the boys' friendships with girls nor 
in girls' friendships with each other. 

(2) There is a marked cleavage in 
friendships on the basis of aex, chil- 


dren of each sex tending to form friend- 
ships within their own sex, (3) None 
of the itema investigated with the 
possible exception of C.A. has any 
influence on friendships between boys 
and girls. (4) Similarities in C.A,, 
sociality, and physical activity have 
an influence in the order given on the 
friendships of boys with boys. (6) 
Similarities in social participation, 
C.A., and sociality and possibly physi- 
cal activity influence the formation of 
friendships between girls in the order 
given. Tho correlation coefficients 
are lower in the case of C. A., sociality, 
nnd physical activity than are the 
corresponding ones of tho boys, a 
fact wliich indicates a leaser influence, 
(6) Similarity in mental age, height, 
extroversion, attractiveness of porson- 
ality, I.Q., and frequency of laughter 
have no influence on either boys' or 
girls' friendships. 
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A Study of Sleep Habits of Two Groups of 
Preschool Children, One in Hawaii 
and One on the Mainland 

Alida Vibbchee Shinto 


PROBLEM AKD METHOD 

I N THIS study the following major 
problems, dealing with the deep 
of children from 1 year to 6 years 
of age^ have been considered: 

1. How long does it take children 
to go to sleep at nap? 

2, How long do children sleep during 
the nap? 

3, How long does it take children to 
go to sleep at night? 

ir How long do children sleep at 
night? 

B, How long ia the total sleep? 

6, How does the median total sleep 
of Vaasar College Nursery School com- 
pare with Castle Kindergarten? 

7. How does weight correlate with 
total sleep? 

8. How does nap correlate with 
night sleep? 

9. How does mental age correlate 
with total sleep? 

10. Is there any special rhythm to 
total sleep? 

11. How does the humidity affect 
length of total sleep? 

12. How does the temperature affect 
length of total sleep? 

Sources of data 

There were two groups observed to 
obtain material for this study: one at 


Vasaar Collegej Poughkeepsie, New 
York, and the other at the Castle 
Kindergarten, Honoluluj T. H. 

The Vassar group consisted of 30 
children ranging in ago from 1 year 
10 months to 4 years 9 months^ who, 
with their mothers, were attending the 
Euthenics Institute from June 26 to 
July 26, 1928. The parents of the 
children were mostly college graduates 
and were of Anglo-Saxon parentage. 
While the mothers attended college 
classes on child psychology and home 
making, the children attended the 
nursery school. The children re- 
turned to the dormitory with their 
mothers at night and for an hour dur- 
ing the afternoon. In the morning the 
children had a rest of 45 minutes and 
in the afternoon they took naps. The 
majority of the children had rooms 
alone at night, but ocoaBionally two 
children were in a room or the child 
may have slept in his mother’s room. 
Each child slept alone. 

After the mother put the child to 
bed, she recorded the time on a typed 
record sheet of paper that was hanging 
in her corridor. A teacher was in 
charge of each corridor to record the 
time each child went to sleep. The 
mother wrote the time of awakening 
the next morning. Occasionally, a 
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mother would forget to sign up, thus 
making a gap in the record necessitat- 
ing elimination of that clay’s record 
from the study. Otherwise, the rec- 
ords are full and accurate, 

At the nursery school there wore 2 
sleeping rooms, one with 8 children 
and the other with 22. The children 
slept on canvas beds in rooms which 
were not especially darkened. Two 
teachers were in each room to supervise 
the sleep . The med ian mean tempera- 
ture for the period was 73.5° ranging 
from 66° to 82.6°, and the median 
average relative humidity was 75, 
ranging from 5Q to 94. The tempera- 
ture I’eadinga were those obtained from 
the Wappinger Falls Weather Bureau 
for Poughkeepsie. As this station had 
no hygrometer, the' nearest humidity 
obtainable was from New York City 
which is 72 miles from Poughkeepsie. 
The average relative humidity was 
obtained from recordings at 8:00 a,m. 
and at 8:00 p.m. each day. 

The Merrill Palmer Performance 
Tests for Children of Pre-Sehool Age 
were given to each child by a psycholo- 
gist. The heights and weights were 
obtained at approximately the middle 
of the experiment. The chronological 
ages used in the records were those 
obtained at the same time. 

The Castle Nursery School and 
Kindergarten group of Honolulu, con- 
aisted of 130 children ranging in ages 
from 1 year 5 months to 6 years 10 
months. The records in the nursery 
school began September 23 and ended 
October 25, 1929. The kindergarten 
records began October 8 and ended 
November 11, 1929. The nursery 
school naps were recorded at school. 
The nursery school night sleep and the 


kindergarten nap and night sleep 
were recorded by the parents at their 
homes. The hours recorded daily 
varied greatly showing that a great 
effort for accuracy had been made. 
Approximately 180 questionnaires a 
week were sent out; 136 satisfactory 
questionnaires were returned, many of 
them complete records for the whole 
period, These questionnaires are the 
basis of this section of the study. 
Before the queationnairea were sent 
they were explained fully to the par- 
ents in a group meeting. Directions 
were given in Engliahj Chinese, and 
Japanese. The cooperation obtained 
from the mothers was more than had 
been anticipated. They said tliey 
were glad to holp ns they were ^^anxious 
to know how long their children should 
sleep.” The mothers who kept these 
records so faithfully were of varying 
economic status. The racial group 
predominating, however, was Oriental. 
The Oriental oases numbered 96 ns 
opposed to 22 Anglo Saxons, 10 Hawai- 
ian, 5 Portuguese, and 3 Filipino. 

The mothers were asked to record 
the time the child was put to bed, the 
time the child went to sleep, and the 
hour at which he awakened both for 
nap and night sleep. Even if the 
child did not go to sleep at nap time, 
record was to be made of this fact. 
The sleeping conditions of the children 
varied greatly and for tho most part 
showed great contrast to tliosc of the 
Yassar group. A majority of the 
Honolulu group slept i]i rooms with 
one or more people. Most of them 
slept on beds but a few Japanese slept 
on matting on the floor. The kinder- 
garten children had a 20 minute rest 
period in the morning and the nursery 
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achool children a rest of 45 minutes. 
The nursery achool children did not go 
to sleep in the morning but slept in the 
afternoon- The room was not dark- 
ened. The children lay on the floor on 
mats covered with a sheet and, if 
needed, a blanket. The median mean 
temperature for Honolulu during the 
experiment was 78°, ranging from 74° 
to 80°, and the median average relative 
humidity was 72 , ranging from 66 to 89. 

The height was taken at the beginn- 
ing of the time, for the nursery school 
during the week of September 23, and 
for the kindergBirten during the week 
of October 8. The weight of the 
nursery school children was taken dur- 
ing the first week (September 23-27) 
and during the last week (October 21- 
25) and the average weight for the 
period calculated, The weight for 
the kindergarten was taken at the 
beginning, during the week of October 
7-11 and during the last week, Novem- 
ber 5-11, and the average weight 
calculated. 

The Goodenough Drawing Test of 
Intelligence was given to the children 
over 4 years of age. The test was not 
given under this age aa there is no 
correlation with the Terman Revision 
of the Binet below that age. The 
average correlation between the Binet 
and the Goodenough for the age 4 
years to 10 years is .741 with a P.E. of 
dz.Olti. Such a teat was considered 
desirable, as many of the children 
hear only Oriental languages in the 
home. By using a performance test 
such as the Goodenough, the language 
element was largely eliminated. The 
tendency to respond negatively to 
language testa by young children, 
especially bilinguals, was overcome. 


The test was given during the last 
week, November 5-11. 

The age of each individual child was 
calculated from the middle of the pe- 
riod, after which the child was placed 
in a poup from 1 year 0 months to 5 
yeara 12 months in groupings of 6 
month intervals. 

There were no special methods used 
to induce sleep except restraint of ex- 
cess motion when absolutely necessary. 
The standard set for parents and 
teachers for recognizing the onset of 
sleep was the cessation of movement 
and the continued closure of the eyes 

In order to ascertain the influence of 
relative humidity on total sleep, it was 
necessary to use the Honolulu group 
in order to eliminate the influence of 
varying temperature. This elimina- 
tion could be done as the temperature 
was fairly constant, ranging from 74“ to 
80°. The recordings of relative hu- 
midity were divided into low, medium 
and high groups; the humidity in the 
low group ranging from 66 to 67.5; in 
the medium group, from 71 to 80.5; in 
the high group, from 87.5 to 89. The 
records of 3 days' relative humidity 
were placed in each group. The 
median total sleep for those days waa 
found and compared with the groups 
of varying relative humidity. Mter 
having ascertained the influence of rela- 
tive humidity, the influence of tem- 
perature on the Vassar group was then 
determined by selecting as samples the 
recorda for 3 daya each of low, medium 
and high temperatures. The average 
for the days of lowest temperature was 
69°, for medium 72.3°, and for the 
highest 78°. The median total sleep 
for these days was found and com- 
pared with the groups having varying 
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TABLE 1 


Com’pan&on of sleep records of Castle and Yaasar nursery schools* 









KlQICT 

total 

AOii onotrp 


MTiiiEBnr 

BCOQOt, 

Hi^unxn 
OF CAB£a 

1 jijit ijnil 

Timii 

plopt 

Kllnutefl 
U»£Q to 

plDOp 

Time 

fllopt 

timb 

flPEEn! 

^ra, 

VI oA. {/ra. 

mos. 




flii'rii 


^rs, 

mi'ri. 

Ap*!. 

min. 

1 

0 

^ 1 

6 

Caatlo 

Vaasar 

Diflerences 

2 

16 

70 

6 

11 

30 

12 

40 

1 

7 

- 1 

12 

Cftstle 

4 

25 

60 

16 

11 

00 

11 

60 





ViiBBOr 

3 

25 

00 

25 

10 

65 

12 

30 





Differences 


0 

-30 

-10 


5 


-40 

2 

0 

^ 2 

0 

Castle 

a 

20 

76 

15 

11 

00 

12 

10 





Vnesar 

& 

20 

00 

30 

10 

40 

11 

55 





Difforencea 


0 

-16 

^16 


20 


15 

2 

7 

- 2 

12 

Cnatle 

6 

20 

76 

25 

10 

10 

11 

25 






4 

40 

80 

76 

10 

10 

11 

35 





DiffcrenceB 


-20 

-6 

-50 


0 


-IQ 

3 

0 

- 3 

6 

Coatlo 

14 

45 

66 

16 

11 

00 

11 

30 





Vaaaar 

0 

45 

BO 

55 

10 

10 

11 

20 





DifTerencea 
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-26 

-40 


60 

1 


10 

3 

7 

' 3 

12 

Castle 

12 

30 

46 

16 

10 

56 

a 

36 





Vaea&r 

4 1 

40 1 

05 1 

70 1 

10 

00 

11 

65 
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-10 

-20 

-55 


56 


40 

4 

0 

- 4 

0 

OsBile 

14 

30 

60 

15 

10 

45 

11 

25 





Vaasar 

5 

46 

46 

36 

10 

45 

11 

05 





Differences 


-16 

5 

-20 


0 


20 

4 

7 

- 4 

12 

Ge.st1e 

25 

35 

46 

20 

10 

45 

11 

30 





Vaaaar 

2 

30 

00 

Q5 

9 

45 

IQ 

46 





Differences 


5 

-15 

-46 


00 


46 

5 

0 

- 5 

6 

Castle 

Vaasar 

DifTerencea 

37 

35 

’ 40 

16 

10 

60 

11 

20 

5 

7 

- 6 

12 

Castle 

Vasaar 

Differonocs 

14 

X 

00 

16 

10 

45 

11 

25 


*Th6 dlffcrencoBi were obtMned by Bubtracting Vaasar records from Castlo rccorda. 
The minus aign indicates longer time for Vftaaar group, 


tcmpBiaturea. The experiments in same person, thus insuring uniformity 
both situations were conducted by the of procedure. 
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BlBCI/rS 

Time required to go io sleep for nup 
The time to go to sleep for nap at 
Castle ranges from 15 minutes to 45 
minutes, and at Vaesar from 26 min^ 
utes to 45 minutes. There is no 
apparent tendency to increase or de- 
crease with age during the preschool 
period. There are 4 positive records 
opposed to 3 negative records. This 
shows that the median time to go to 
sleep in the two places is about the 
same. (Table 1). 


minutes longer from 4 year 0 months 
to 4 years 6 months. In other words, 
the 6 negative records indicate a longer 
nap for Vassar than for Castle. 

Another tendency with regard to 
nap is seen in table 2^ which is a record 
of the days the children took rests but 
did not sleep. The Castle group 
shows a tendency for the number of 
naps to decrease as the child gets older, 
The tendency is for the child of 1 year 
to sleep every day, the number of 
naps decreaBing fairly regularly until 


TABLE 2 


Per cent of days with rest, imthoui sleep Castle kindergarten and nursery school* 



Aqe anoOT 


NUMEZn GP CASEH 

HlTMDBn OF DAT 
nscoiiDiHna (h'est 
AND bleep) 

1 JTtrUPBJJ OF DAY 
IlE^TS (without 
bleep) 

PEn CENT OF DAYS 
WITHOUT BLEEP 

vrd. 

1 

mas. 

0 - 

yi'i. 

1 

6 

2 

30 

00 

OO 

1 

7 

- 

1 

12 

4 

67 

12 

21 

2 

0 

- 

2 

6 

S 

142 

a 

4 

2 

7 

- 

2 

12 

6 

90 

4 

4 

3 

0 

- 

3 

e 

14 

212 

B3 

42 

3 

7 

- 

3 

12 

12 

224 

1 93 

42 

4 

0 

- 

4 

6 

14 

306 

162 

41 

4 

7 

- 

4 

12 

25 

604 

254 

43 

5 

0 

- 

5 

6 

37 

791 

368 

47 

5 

7 

— 

5 

12 

14 

23d 

136 

fifi 


* The number of recordings arc the sum of the individual TGoords for each age group, 
including those with and without sleep. The per cent of days without sleep for each age 
group waa obtained by dividing the days without elcop by the number of teoordinga for 
fchai group. 


Length of nap 

The length of nap at Castle shows a 
tendency to reduce irregularly from 76 
minutes to 40 minutes and the nap 
entirely disappears at b\ years accord- 
ing to the median records. At Vassar 
the nap ranges from 90 to 45 minutes. 
With one exception only, the Vassar 
children had longer naps than the 
Castle children. The one exception 
was when the Castle children slept 6 


at 6 years 7 months he sleeps 42 per 
cent of the nap periods. 

Tiw required io go to sleep at night 

The time required to go to sleep at 
night by the Vassar group was longer 
in each case. The Vassar range is 
from 25 minutes to 75 minutes and the 
Castle range is from 5 to 25 minutes. 
The longer nap at Vassar may have 
been the cause of the longer time 
required to go to sleep at night. 
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The length of night sleep 

The length of night sleep at Castle 
tends to decrease fairly regularly from 

11 hours and 30 minutea for the group 
from 1 year 0 months to 1 year 6 
months to 10 hours and 46 minutes for 
the group 6 years 7 months to 5 years 

12 months. The range is from 11 
hours and 30 minutes to 10 hours and 

10 minutes. The 10 hours and 10 
minutes may be caused by the small 
number of cases in the group. In the 
Vassar group the decrease is even more 
regularj the total declining with only 
one exception. The range is from 10 
hours and 55 minutes for the 1 year 
7 months to 1 year 12 months group, to 
9 hours and 45 minutes for the 4 year 
7 months to 4 years 12 months group. 
The Hawaii group tends to sleep longer 
at night than the Vassar group. 

Median total sleep and comparison of 
Vassar and Castle 

The median total sleep for Castle 
tends to decrease irregularly from 12 
hours and 40 minutes to 11 hours and 
20 minutes. The children of the 1 
year 0 months to 1 year 6 months 
group tend to sleep the most. The 
children from 5 years 0 months slept 

11 hours and 20 minutes. At Vassar 
the range wag from 12 hours 30 min- 
utes, for the 1 year 6 months to 1 year 

12 months group, to 10 hours and 45 
minutes for the 4 year 7 months to 4 
years 12 months group. There are 
only 2 age groups in which the Vassar 
children had more total sleep than tlie 
Castle children; at 1 year 7 months to 
1 year 12 months, they had 40 minutes 
more; and from 2 years 7 months to 2 
years 12 months, 10 minutes more. 


The Castle children slept 15 minutes 
more between 2 years 0 months and 2 
years 6 months; 40 minutes more 
between 3 years 7 months and 3 years 
12 months; 20 minutes more between 
4 years 0 months and 4 years 6 months ; 
and 45 minutes between 4 years 7 
months and 4 years 12 months. 

Correlation hetwee7i weight and total 
sleep 

The correlation between weight and 
total sleep is ^002 d =.06 which is practi- 
cally a 0 correlation. By partialling 
out height and age, the partial correla- 
tion is “.11 dz .06 which shows no 
significant correlation present. 

Correlation between nap and night 

The correlation between nap and 
night is “.30 ±.05, n low negative 
correlation. Partialling out age, this 
becomes —.44 ±.05 which brings the 
correlation even lower. Since the 
correlation between night and age is 
.103, the negative correlation between 
nap and night becomes more negative 
when age is taken out due probably to 
the shortening of nap at the older 
ages. 

Correlation between total sleep and 
mental ^0^ 

The correlation between total sleep 
and mental age, obtained by partial- 
ling out chronological age, is —.33 ± 
.07. This shows a alight tendency for 
an inverse relationship between mental 
ago and total sleep for the prc-school 
children. The mental age of the 
Castle children approximates the 
chronological age for those tested. 
The Vassar children tend to be the 
superior group mentally insofar as can 
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be told by the results of teats that are 
not absolutely comparable. The men- 
tal age of the Castle children in 
chronological group 4 years 0 months 
to 4 years 6 months was 4 years 6 
months; and for the Vassar group, 6 
years 8 months; fox the Castle children 
in chronological group 4 years 7 
months to 4 years 12 months, the 
mental age was 5 years 0 months; and 
for the Vaasar group, 6 years 2 months. 

Rhythvi of total sleep 

There aeema to be a decided tend- 
ency for a long total sleep one day to 
be followed by a shorter amount the 
succeeding day. The daily sleep of 
the child from the 1 year 0 months 
group varied in the following way; 13 
hours 60 minutes one day; 13 hours 
15 minutes the next day; 12 hours 35 
minutes; 13 hours 20 minutes; 14 hours 
15 minutes; 12 hours 60 minutesj etc. 
This daily rise and fall seems to be 
characteristic throughout all age 
groups even in Hawaii where the tem- 
perature was fairly constant. 

The influence of relative humidity on 
total sleep 

The median total sleep at Castle for 
October 8, 11, 12, was 11 hours and 
30 minutes. The relative humidity 
ranged from 66 to 67.5 for those days, 
which were of lowest relative humidity. 
The median total sleep for October 28, 
29, 30, was 11 houi’.? and 20 minutes 
and the relative humidity ranged from 
71 to 80.5, which was the medium 
humidity. The median total sleep 
for November 3, 4, 5, was 11 hours and 
20 minutes, and the relative humidity 
ranged from 87.5 to 89, which was the 


highest humidity. The terms low, 
medium, and high humidity are rela- 
tive and refer only to the humidity of 
Honolulu during thia experiment. 
The median total sleep was 11 hours 
30 minutes in the group of lowest 
humidity, and 11 hours 20 minutes in 
the next two groups, showing only 10 
minutes variation which was probably 
due to chance rather than to humidity. 

The influence of temperature on total 
sleep 

The median total sleep for the Vaa- 
sar group wna 11 hours 35 minutes for 
the group of records on the 3 days of 
lowest temperature; 11 hours and 50 
minutes on the days of mediuna tem- 
perature; and 11 hours and 25 min- 
utes on the days of highest tempera- 
ture. The temperature range was 
68.5 to 70° on the lowest; 71 to 73.5^ on 
the days of medium temperature; and 
75 to 82,5° on the days of highest 
temperature. The median total sleep 
was 10 minutes less on the hottest 
days than on the coolest days, and 25 
minutes more on the moderate days 
than on the hottest days. This shows 
a slight tendency for longer sleep on 
cooler days and best sleep on moderate 
days with a temperature between 71 
and 73°. The regularity of tempera- 
ture in Honolulu may account far 
longer sleep of the children than at 
Vaasar, 

CONCLUSIONS 

The median time required to go to 
sleep at nap does not show any appar- 
ent tendency to increase or to decrease 
with age during the preschool period, 

The median length of nap ranges 
from 40 to 90 minutes. 
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The frequency of naps decreases 
fairly legukrly. The children slept 
100 per cent of the days recorded 
between 1 year 0 months and 1 year 
6 months; and 42 per cent of the days 
recorded between 6 years 7 months and 
5 years 12 months, 

The time required to go to sleep at 
night is from 5 minutes to 76 minutes. 
The range of the Vassar group was 
decidedly higher than that of the 
Castle group. The deferred sleep may 
have been caused by the longer nap 
in the afternoon. 

The length of median night sleep 
decreases fairly regularly both in the 
Vassar and Castle groups from ages 1 
year to 6 years. The Castle group 
tended to sleep longer at night on the 
whole than the Vassar group. 

The median total sleep tends to de- 
crease irregularly both at Castle and 
at Vassar, the youngest group at 
Castle, sleeping 12 hours 40 minutes; 
the oldest group sleeping 11 hours 20 
minutes. The Vassar group tended to 
sleep from 10 to 45 minutes less than 
the Castle group. 

The correlation between sleep at 
nap and at night would seem to indi- 


cate that longer night sleep for the 
older children is due to a shorter nap, 

The correlation between total sleep 
and mental age shows a slight tendency 
for an inverse relationship between 
mental age and total sleep, which may 
have been a factor in causing shorter 
sleep for the superior Vassar group. 

The rhythm of sleep is indicated by 
a line that fluctuates daily up aud 
down, showing a tendency for long 
sleep one day to be followed by short 
sleep the next, 

Relative humidity does not seem to 
have influenced tlie amount of total 
sleep in the study. The median total 
sleep on the days of highest and lowest 
humidity both being 11 hours 30 min- 
utes, and on the days of medium rela- 
tive humidity, 11 hours and 20 
minutes. 

The influence of temperature on 
total sleep is slight but shows a tend- 
ency for longer sleep on cooler days 
than on the hottest days with longest 
sleep on moderate days with a tem- 
perature between 71* and 73*. The 
regularity of temperature may account 
for the longer sleep of the Honolulu 
group. 



Brief Reports 

Infant Responses to Vertical Movements* 


I N THE course of a study on laby- 
rinthine respoDBes in young infants 
some interesting observations were 
made on the effect of dropping infants 
through a distance of about two feet. 
Watson (3, 4) held that there are two 
things even the newborn infant is 
afraid of and only two. He concludes 
that the human infant shows fear only 
in the presence of loud, sharp sounds 
and when support or balance is 
suddenly disturbed. He reports that 
crying is an integral part of the fear 
pattern. 

In a former study the writer (1) 
reported that when external conditions 
were kept constant in a continuous 
day and night study of infants no 
fear reactions were observed during 
the first ten days of life. 

In regard to the fear pattern in 
response to loud tonea we found in the 
first study reported in this series that 
crying never accompanied the presen- 
tation of loud tones to twelve infants. 
The present study presents some data 
concerning reactions to loss of 
support.^ 

Infants were raised in the supine 

‘From lowtt Child Welfftro Rcaenrch 
Station, State University of Iowa, Iowa 
City, Iowa. 

^ A patteru analysis by mearta of the high 
speed motion picture camera is being made 
on labyrinthine responses in the Station's 
infant laboratory. 


position above the head of the experi- 
menter, dropped, and caught after 
they had fallen through a distance 
of two feet. Twenty-four infants 
under one month were used as subjects 
and given a total of eighty^five trials, 
about four to each infant. The fol- 
lowiog tabulation shows that of the 



1 

hE- 

BFONBEB 

FBH 

eSHT 

Present 

76 

SB 

Not present, 

10 

12 

Arms alone. 

35 

46 

Legs alone 

2 

3 

Arms and legs together .... 

33 

61 

EKtensor-flexion move- 



menfc in arms 

13 


Extenfior-flexion move- 



meat in legs 

28 


Total exteneor-flesion 



raovementa 

41 ' 

63 

Crying I 

2 

3 


eighty-five trials, ten, or 12 per cent, 
resulted in no overt response, and 
seventy-five or 88 per cent of the trials 
resulted in some movement. Of these 
seventy-five successful responses thir- 
ty-five or 46 per cent were confined to 
the arms alone, two or 3 per cent to 
the legs alone, and thirty-eight or 51 
per cent were response patterns involv- 
ing both arms and legs. Many of 
these movements were of a tonic 
nature possibly suggesting vestibular 
stimulation. The most definite pat- 
tern obaeived in the arm movementB 
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was a tonic exteneioii with abduction 
followed by flexion of the arms to the 
chest (Moro*a Umklammerungareflex, 
1918). This pattern occurred in thirt- 
een trials. The same pattern was 
observed in leg movements in twenty- 
eight trials. Thus this pattern oc- 
curred in 63 per cent of the trials 
which resulted in movement. The 
abduction-extensor type of tonuB was 
a characteristic aspect oE almost every 
movement of the limbs. This sug- 
gests that these movements may be of 
a compensatory nature. Further, it 
is of interest to note that in the total 
of eighty-five trials only two trials 
were accompanied by crying. 

In order to see if by raising the 
infant suddenly in the aupine position 
against gravity the response patterns 
of infants varied from tlic former 
situation, twelve infants^ two to thirty- 
three days in age, were used and given 
forty-five trials, an average of four 
trials per infant. 

The results are indicated below: 



hb- 

TEH 

cbkt 

PrcBent 

36 

78 

Not present. 

10 

22 

Totnl number of trinle 

46 

100 

Arms alone 

IB 

61 

Legs alono 

2 

G 

Arma and legs together . , , . 

IS 

43 

Crying 

0 

0 


Ten trials or 22 per cent evoked no 
responses whatever, and thirty-five 
trials or 78 per cent resulted in limb 
movement of some kind. The ex- 
tensor-flexion pattern is not as promi- 


nent as in the first experiment but the 
tonic extensor effect is still present. 
Of the thirty-five trials 61 per cent 
are made by arms alone, 6 per cent 
by legs alone, and 43 per cent by arms 
and legs together. 

No crying accompanied the forty- 
five trials. 

CONCLUSXOKB 

The following conclusions may be 
drawn from this study: 

1. When twenty-one infants were 
dropped eighty-five times, no re- 
sponses occurred in 12 per cent of the 
trials, and various patterns of limb 
movements occurred in 88 per cent of 
the trials^ 

2. The most definite pattern was an 
extensor-flexor pattern which was 
present in 63 per cent of the success- 
ful trials. 

3. Of eighty-five trials of loss of 
support crying occurred only in two 
instances. 

4. When twelve infants were aocel- 
lerated against gravity forty-five times, 
no responses occurred in 22 per cent 
of the trials, and various patterns of 
limb movementa occurred in 78 per 
cent of the trials. 

5. The extensor-flexor pattern was 
not as striking as under the first set of 
conditions. 

6. Responses showed a tonic char- 
acter. 

7. It is suggested that rcsporisca to 
vertical acceleration may be a com- 
pensatory effect, 

8. Crying accompanied two trials 
in a total of 130 trials. 

Orvib C. InwiN. 
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Food Selections of Nursery School Children* 


T he Nursery School meal affords 
the opportunity for the study of 
certain food habits of young children. 
Every nursery school teacher knows 
that gome meals are eaten with relish 
and are over within twenty or twenty- 
five minutes while others are drawn 
out to the limit of the alio ted time on 
the program. It was with a view of 
determining to what extent there 
might be preferences for some foods 
over others in the noon-day menus 
that we began to record the order in 
which the children tasted the foods 
on their plate as well aa the order in 
which they finished them. We are 
reporting here the observations for the 
spring and fall quarters of 1929 and 
the winter and summer quarters of 
1930. 

There was an enrollment of twenty- 

* Thia investigation was conducted in the 
Nursery School of the Iowa State Coll ego. 
Much credit ia due Mias Marie Harper, a 
graduate student in the Department of 
Child Development who assiated in the 
collection and the claaaification of the 
data. 


four children for all quarters excepting 
the spring when there were twenty- 
seven on the roll. The enrollment 
for the noon-day meal, however, did 
not exceed fourteen during any quarter 
since the facilities were insufficient 
for more than that number. Conse- 
quently, the children were divided 
into two groups. For the first half 
of the quarter the one group stayed 
for the meal as well as for the after- 
noon nap; for the Beoond half, the 
other group remained. 

While as many as from twelve to 
fourteen children might have been 
present at any one meal, the attend- 
ance usually varied below this maxi- 
mum. A member of the staff and two 
graduate students each of whom had 
had a quarter or two of previous work 
in the Nursery School served as 
recorders, A recorder never at- 
tempted to observe more than six 
children. Usually two recordei’s were 
available for the noon-day period but 
occasiooally only one; consequently, 
there were meals when not all the 
children were observed. Variations 



170 


Brief Reports 


in attendance, changeB in location in 
the dining room on the part of both 
ohildren and recorders and the avail- 
ability of recorders were the factors 
detorniinmg the children that were 
observed. In q 11> foTty-four different 
children are included in the records. 
The frequency of obaervationa per 
child ranges from two to sixty-one, 
the average being twenty-five. 

The typical meal had four foods on 
the plate: meat or egga, two vegetables 
and a sandwich. Milk was served 
with the main course. Dessert was 
served only on condition that the 
plato was cleaned. However, this 
study is concerned only with the food 
on the plate. 

The record card was a cross-ruled 
arrangement with the names of the 
children in the column to the left and 
the foods served written at the tops of 
the four double columns. One of the 
double columns in each case was for 
recording the order of tasting and the 
other the order of finishing the par- 
ticular food. With four foods on the 
plate, Number 1 was recorded for each 
child for each food tasted first, 3 for 
the one tasted second, etc, The same 
method was used for recording the 
order of finishing. The values in 
columns III and IV of table 1 are the 
averages of these ranks. 

The records for the tasting do not 
ropregent one-hundred per cent accur- 
acy. On those days when a recorder 
had a full quota of subjects to ob.gcrvo 
and when the children were unusually 
hungry some detail might escape the 
eye of the recorder. The record for 
finishing is more reliable. There was 
some difficulty here however, particu- 
larly when a child had the foods on his 
plate badly mixed. 


The results are summarized in the 
tables, 

Table 1 gives the foods arranged in 
the order of the average rank for 
finishing. Crisp bacon heads the Hat 
with a rank of 1.87 for tasting and 1.40 
for finishing na may be seen in columns 
III and IV. Columna V and VI indi- 
cate, to take tliQ first item as an ex- 
ample, that 2B meals were observed 
when bacon wna served with a sum- 
total of 230 Bubjecta. Buttered 
kohlrabi brings up the rear. It was 
observed at only one meal when five 
children were present. The actual 
range, on a possible range of tlirce, is 
2.64. 

Table 2 is a claaaified summary of 
table 1. The classification is on the 
basis of the kind of food ns indicated 
by its name. The numbers in paren- 
thoscB arc the serial numbers of the 
foods in table 1 which were included 
in the particular class. It appears 
from the table that meats, apples, 
sandwLclieB, fish and egga are finished 
early in the meal while the vegetables 
nro left until the lost. With the ex- 
ception of fish the foods served less 
frequently tend to remain last on the 
plate. Conversely, with the exception 
of Dotatoea, cabbage and carrots, the 
foods served most frequently tend to 
bo eaten first. The low rank of pota- 
toes would Hcarcely have been pre- 
dicted. 

Table 3 is also a Ghia.'jificd BUinmary 
of table 1. Here the cla.ssification ia 
on the basis of the mode of prepara- 
tion. The broiled foods arc the pre- 
ferred mentfl. Sandwiches and toast 
may rank high because they are eaten 
with the fingers rather than with the 
spoon or fork, which may be a partial 
explanation of the preferences for raw 
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TABLE 1 


Avei'age rank for tasCing and finishtTig arranffed on th& hasia of jiniaking 


I 

tlANE 

<t7UDnn 

11 

NAUB Qf FOOD 

— 

IV 

FiMiBHirro 

nANX 

V 

MBAU 

OUBBnVBD 

VI 

oubbuv^bd 

1 

Bacon, crisp 

1,87 

1.46 

28 

230 

2 

Tomato sandwich. 

1,86 

1.73 

3 

15 

3 

Celery sandwich 

1.80 

l.BO 

1 

5 

4 

Apple rings 

2.43 

1.86 

1 

7 

5 

Meat balls 

1.74 

1.91 


03 

6 

Liver, broiled 

1.67 

2.00 


11 

7 

Salmon loaf 

1.60 

2.00 


5 

S 

Meat loaf 

1.89 

2.15 

4 

28 

Q 

goldeniod 

2 . 2 Q 

2.16 

0 

43 

10 

Peanut butter sandwich 

LB 3 

2.20 

14 

134 

11 

Celery cabbage 

2.61 

1 2.22 

2 

23 

12 

Liver, creamed 

2.08 

2.24 

3 

22 

13 

Apple sandwich 

2.43 

2.25 

10 

141 

14 

Turnips, raw 

2.13 

2.26 

2 

20 

15 

Celery, criap 

2.65 

2.27 

15 

118 

16 

Bread «& butter sandwich 

2.30 

2.28 

52 

3 B 3 

17 

1 Peas, creamed 

2.39 

2.29 

5 

38 

18 

Baked haddock and tomato sauce 

l.GO 

2.29 

1 

10 

10 

Lettuce sandwich 

2.18 

2.30 

11 

84 

20 

Tomato, sliced 

2,40 

2,31 

5 

30 

21 

Eggs, creamed 

2.34 

2.32 

S 

34 

22 

Eggs, scrambled 

2.66 

2,32 

30 

233 

23 

Eggs and pea souOle 

2.14 

2.34 

4 

36 

24 

Cabbage sandwiches 

2.44 

2.34 

7 

50 

25 

Carrots, raw 

2.36 

2.35 

6 

37 

20 

Green beana, buttered 

2,40 

2.39 

6 

39 

27 

Eggs, Coddled 

2.21 

2.40 

4 

42 

28 

Croutons 

2.40 

2.40 

1 

10 

20 

Celery and cabbage salad 

2 . so 

2.40 

1 

6 

30 

Baked haddock and white sauce 

2.14 

2.40 

1 

12 

31 

Eggs, baked 

2.28 

2.41 

6 

30 

32 

Tomato, stewed 

2,50 

2.42 

10 

74 

33 

Toast 

2.30 

2.47 

26 

249 

34 

Liver loaf 

2.25 

2.60 

1 

4 

35 

Fea soup, creamed 

2,43 

2.62 

3 

23 

36 

Potato, scalloped 

2 . SO 

2.57 

6 

50 

37 

Eggs, poached and spinach 

2.19 

2.68 

3 

26 

38 

EggSj shirred 

2.30 

2 . 6 B 

4 

26 

39 

Bean sprouts 

2.00 

2.60 

2 

10 

40 

Wax beaus, creamed 

2.50 

2,86 

1 

6 

41 

Asparagus, creamed 

3.73 

2.66 

1 

6 

42 

Lettuce, crisp 

3.11 

2.67 

23 

182 

43 

Spinach, buttered 

2.96 

2.07 

9 

76 

44 

Cheese, cottage 

2.88 

2.60 

6 

61 

45 

Peas, buttered 

2.66 

2.60 

11 

69 

46 

Eggs, poached 

2.14 

2.71 

1 

7 








172 


Brief Reports 


TABLE l^CoMliided 


I 

KT^MDESn 

II 

NAU^ OF FOOD 


IV 

FTKlBlilNq 

SIANK. 

V 

MBAUI 

1 osBcnveo 

VI 

cniLDhEtf 

ous&nvEo 

47 

Beet greena 

3.50 

3.72 

1 

6 

48 

Baked Unddock 

2.80 

2.72 

3 

21 

49 

Tomato soup 

2,57 

2,76 

8 

04 

50 

PatcLto, mnshed 

2,07 

2.70 

11 

76 

51 

Carrots & celery, creamed 

2,97 

2.78 

3 

18 

52 

Dectaj buttered 

2.32 

2.70 

9 

60 

53 

Squash 

1.81 

2 . BO 

1 

5 

64 

Potato, baked 

2.60 

2.81 

11 

89 


TpinatOj flcnllojjed 

2,92 

2.83 

1 

12 

6 G 

Bruaael sprouts 

3.67 

2.80 

1 

7 

67 ' 

Cabbage ealad 

, 2.90 

2 . 87 . 

11 

78 

58 

Carrots, buttered 

2,87 

2.90 

6 

32 

59 

Vegetable beef soup 

2.49 

2.02 

a 

80 

60 

Cartots, creamed 

3.05 

2.04 

10 

73 

fil 

Peaa and carrots, creamed 

2.74 

1 2.87 

2 

22 

62 

Potato, creamed 

3.19 

2. 09 

10 

74 

ea 

Green beaus, cteanictl 

2,68 

3.01 

4 

23 

04 

Celery soup, creamed 

1 1.80 

1 3.00 

3 

34 

66 

Cabbage & carrot salad 

3.24 

1 3.10 


37 

OQ 

Liver caaaorole 

2.00 

3.14 


47 

67 

Celery, creamed 

3.35 ’ 

3.16 


30 

08 

Cauliflower, buttered 

2.07 

3.10 


21 

60 

Kohlrabi salad 

3.40 1 

3.20 


5 

70 

Macaroni and tomato 

2.60 

3.21 

4 

31 

71 

Carrot <Sc celery salad 

3.23 

3.23 

2 

13 

72 

Peas & carrots, buttered 

2.88 

3.24 

2 

16 

73 1 

potato and ham Bcalloped 

2.83 

3.31 

1 

6 

74 

Spinach soup, creamed 

2.07 

3.33 

1 

0 

7 B 1 

Vegetable beef atew 

3.33 

3.33 

1 

0 

70 

Broccoli, buttered i 

' 3.42 j 

3.33 

2 

12 

77 

Asparagus, ercnmed on toast 

2.40 1 

3.36 ■ 

1 

6 

78 

Cabbage, creamed 

3.01 

3.37 

5 

45 

79 

Turnips, maahed 

3.80 

3.40 

1 

5 

80 

Tomato aspic jelly on lettuce 

3.00 

3.40 

1 

5 

81 

Cabbage, buttered 

1 3.70 

3.40 

1 

10 

82 

Onions, creamed 

3.26 

3.47 

5 

45 

88 

Cabbage, raw 

, 3.00 

3.60 

1 

10 

84 

Turnips, creamed 

3.43 

3.50 

1 ' 

12 

86 

Tomato and rieo 

3.75 

3.60 

1 

4 

80 

Kohlrabi, buttered 

3.20 

- 1.00 

1 

5 


vegetables oyer the buttered and the 
creaiDed. 

In genernl, the fact that vegetables 
are found neither in the first six items 


of table 2 nor the first four of tabic 3, 
excepting as occasionally they were 
served raw in sandwiches, supports the 
observation of Shelly, (4) Imlay, (1) 
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TABLE 2 


Order oj finishing foods according to Mnd 


I 

Cl, ABB 
NtiMDER 

II 

KAME 

1 

AVEKAQE 

iiANir 

IV 

MEALS 

onaenvED 

V 

BTIDJECTB 

OflflHflVBD 

1 

Meats (1, 6, 6, 8, 12, 34, 86, 73, 76) 

L8B 

1 S7 

447 

2 

Apples (4, 13) 

2.23 

20 

148 

3 

Sandwichea (2, 3, 10, 13, 16, 19, 24) 

2.2B 

107 

SIS 

4 

Fiah (7, 18, 30) 

2.20 

3 

27 

6 

Egga (0, 21, 22, 23, 27, 31, 37, 38, 46) 

2.35 

62 

469 

6 1 

Tonat (2S, 33) 

2,47 

27 

m 

7 

Lettuce (16, 42, SO) 

2.B7 

36 

271 

S 

Celery (3, 11, 15, 29, 61, 04, 67, 71) 

2.58 

33 

253 

G 

Tomatoes (2, 10, 26, 32, 49, 65, 70, 80, 86) 

2.60 

34 

245 

ao 

Pens (17, 23, 36, 46, 61, 72) 

2.61 

27 

204 

11 

Beans (26, 39, 40, 63) 

2.62 

13 

7B 

12 

Cheese (44) 

2.67 

6 

61 

13 

Spinach (37, 43, 74) 

2.71 

13 

103 

14 

Turnips (14, 70, 84) 

2,74 

4 

37 

16 

Becta (47, 62) 

2.7B 


71 

16 

Squash (53) 

2.80 

1 

5 

17 

Poto-tocB (36, 60, 64, 02, 73) 

2.81 

30 

303 

18 

Cabbage (11, 24, 20, 67, 06, 78, 81, 83) 

2.85 

32 

265 

19 

Brussel sprouts (56) 

2.86 

1 

7 

20 

Carrots (26, 61, 68, 60, 61, 36, 71, 72) 

2,90 

33 

248 

21 

Asparagus (41, 77) 

2.G6 

2 1 

11 

22 

Cauliflower (08) 

3.19 

2 

11 

23 

Broccoli (76) 

3.33 

2 

12 

24 

Onions (82) 

3.47 

6 

45 

25 

IColilrabi (69, 86) 1 

3,60 

2 

10 


TABLE 3 


Order of finishing foods according to pTcparolion 


I 

CLABH 

NtrarsEa 

II 

A/ODB 01^ PUBFAflATrOAT 

in 

AVEnAQB 

HANK 

rv 

MEAIf 

ODJEUVRIO 

1 

aunjECTB 

' ODSEJiVED 

1 

Broiled (1, 5, 6) 

1.60 

41 

384 

2 

Sandwichea (2, 3, 10, 13, 16, 19, 24) 

2.26 

107 

818 

3 

Below boiling (22, 27, 44, 46, 80) 

2.42 

42 

348 

4 

Tonat (28, 33) 

2.47 

27 

269 

5 

Raw (11, 14, 16, 20, 25, 20, 42, 57, 06, 69, 71, 83) 

2.60 

72 

659 

5 

Boiled (4, 32, 60, 75, 79) 

2.61 

24 

170 

7 

Baked (7, 8, 18, 30, 31, 34, 36, 38, 48, S3, 54, 55, 73, 
fiS) 

2. 61 

41 

308 

8 

Buttered (26, 39, 43, 45, 47, 62. 56, 68, 72, 70, 78, 82, 
86) 

2.00 

52 

308 

9 

Combinations, cooked (23, 37, 51, 66, 70) 

2.86 

20 

150 

10 

Soups (35, 40, 50, 64, 74) 

2.87 

23 

216 

11 

Ci-eumed (0, 12, 17, 21, 40, 41, 51, 60, 61, 62, 83, 67, 
77, 78, 82, 84) 

2.87 

07 

503 
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Thurston (6) Q,iid Prentiaa (3) as re^ 
garda the relatively unfavorable reac- 
tions of children to vegetables, 

The rank of the vegetables with 
respect to the mode of preparation aa 
indicated in table 3 is at least nob in- 
consistent with the findings of Neely 
(2) with thirty-six Mexican children 
enrolled in the Experimental and 
Demons tration School of the Texas 
College of Arts and Sciences. She 
used boiled turnip greens; both raw 
and boiled turnips, celery end cauli- 
flower; and raW| boiled and pureed 
carrots and spinach. The vegetables 
were all served separately in small 
portions prior to the noonday meal. 
These vegefcablea were all quite un- 
familiar to this group of children. 
While the number of servings was too 
limited to make her findings very 
significant they were in the direction 
of a preference for either the raw or 
the boiled that had retained their 
form over the soft or the pureed. 

It appears in general that the food 
combinations do not go as well ag 
each item served separately. There 
were nine combinationa of food in 
which each of the Gonstituenta appeared 
separately so that comparisons may be 
made between the carabinations and 
each food served alone. Of these 
combinations, six or 66-| per cent 
had larger averages than either of the 
elements served separately. Of the 
three combinations where only one of 
the elements had been served sepa- 
rately, the averages in every case were 
higher than for the one taken alone. 
Apparently we cannot justify the 
serving of foods in combinations to 
children on the basis of making the 
components more palatable. There 


are of course other reasons for serving 
foods in combinations not the least of 
which is that the child will sooner or 
later find such combinations placed 
before him and he should learn to eat 
them not only to make himself socially 
acceptable but to guarantee a balanced 
meat 

In every case the children were 
checked carefully on the time that it 
took them to clean the plate. The 
average time that it took the children 
to finish the main course varied some- 
what with the season of the year. 
Appetite seemed to be the poorest 
during the mouths of December, 
January, June and July, reaching its 
lowest point in July and its highest in 
May. The average time for finishing 
the dinner course in May was practi- 
cally 16 rninutes while in July it was 27 
minutes, Correlations of —.10 for 
mental ages on the Merrill-Palmer 
Scale and time of finishing and of 
“.21 for chronological ages and time 
of finishing are both insignificant. 

A correlation of .79 between order 
of tasting and order of finishing indi- 
cates a general tendency for the chil- 
dren to finish the foods in the same 
order in which they taste them. 

Why the children finish the foods 
on the plate in the order in which they 
do ia doubtless due to n combination 
of several factors. It ia tlie writer^s 
opinion that so-called taste preference 
is the largest single factor which ia to 
be understood to include amellj taste, 
tactual and temperature qualities, 
visual appeal, and conditioning as the 
result of previous emotional reactions 
in connection with the food. The 
physical factors are also important. 



The meohaDical diffioulties of eating foods to the mouth than others, and 
certain foods are greater than with at least greater endurance in ingesting 
others. As adults well know, it re^ them once they have arrived, 
quires greater skill in getting some Thomas F. VANcn. 
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QUiuptLDu and food habits of young 
children and the extent to which they 
may be modified by the nursery 
lunch. Unpublished master ' b thesia, 
University of Chicago. 1025. 

(2) Nhblv, MAiiQAaETT.: The reactions of 

a group of Mexican school children to 
relatively unfamiliar vctctables. 
Unpublished master's thoais^ Iowa 
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habitfl in young children. Childhood 
Educ., 1930, 7, 14. 
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ment ptoblema in the preschool clin- 
ics of the Infant Welfare Society of 
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thesis. University of Chicago. 1925. 

(5) Thuubton, Flora; A preliminary 

study of the factors aScoting the time 
taken by children to eat their food. 
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A Preliminary Report on a Study of Fetal Conditioning* 


T his paper is a preliminary report 
of an attempt to condition a 
humon fetus. The main part of the 
report concerna the method used for 
recording the fetal movements. 
Movements have been recorded (Hicks 
(2)) by putting a spirograph belt 
around the mother^a abdomenj but 
this gives a record of the maternal 
respiration ^vith the fetal movements 
superimposed and showing merely as 
irregularities on the respiratory record. 
We wanted a record which would show 
the fetal movements only. In order 
to make such a record we placed a two 
inch tambour, diaphragm side down, 
on the mother's abdomen and fastened 
it there with adhesive tape. The tam- 
bour was light enough to ride up and 
down with the respii'atory movements, 

* This work was done incidentally to the 
writer's general work as a research assistant 
at Yale University during the Spring of 
1931. 


but heavy enough that the more sud- 
den movements of the abdominal wall 
due to the kicks of the fetua beneath 
reacted against the inertia of the tam- 
bour and sent a wave up the connect- 
ing tubing to a recording tambour* 
The record was made on smoked paper 
running ou a long paper kymograph. 
Three such pairs of tambours were 
used. The attending physician and 
the writer attempted to place the 
tambours as follows; one close to the 
fetus' shoulders, one close to the base 
of its spine, and the third a little to 
one side of the latter in a position 
approximately over the knees. It 
waa necessary to use several tambours 
because the fetus moves around and 
because the movements which we 
attempted to record may have their 
greatest amplitude in different parts 
of the fetal body at different times. 
We considered that a record on any 
one of the tambours was as good as a 
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record on any other one, and, for the 
same reason, the height of the excursion 
of the lever of the recording tambour 
has no relation to the exbensity of the 
fetal movement. 

In order to demonstrate that tha 
movement was truly fetal and not 
maternal we also took a record of the 
mother's breathLng with a Verdin 
pneumograph and a pulse record with 
an Erlanger sphygmomanometer. 
The one mother whose cooperation we 
have been able to secure so far 
breathed so irregularly at all times 
that the respiratory record is of no 
value, but at least we can say that no 
changes in the sphygmomanometer 
record in conjunction with the fetal 
movements have been noted. We 
also gave the mother, who wag a para 
n, a key to press when she felt tlie 
fetal kick. The key actuated a signal 
marker. The maternal record coin- 
cided with the fetal record in enough 
instances to lend weight to the assump^ 
tion that the tambour records are 
truly fetal. In some instances, how- 
ever, the mother recorded movements 
which did not show on the tambour 
record or the tambours recorded a 
movement which the mother did not 
register. We believe that the records 
which we have made are truly fetal 
because: (1) the tambour records coin- 
cided temporarily, aa far as could be 
seen, ivith the movements of the ma- 
ternal abdominal wall as observed by 
the physician present and by the 
writer, ( 2 ) because the fetal tambour 
coincided fairly well with the maternal 
key record, (3) because no maternal 
movements were observable through 
the record of the sphygmomanometer, 
and (4) because we can think of no 


part of the mother^B anatomy which 
might produce such movements as a 
reaction to the stinuilus used, a loud 
sound. I might say that the mother 
was warned a second or two before 
the sound each time and that she was 
so perfectly relaxed that gross, exter- 
nal, 'startle' moveroenta were noted 
only once out of several dozen applica- 
tions of the admuli. 

The "native" Btimulus used was a 
loud sound produced by the banging 
together of two boards by a stout 
spring taken from a rat trap of the 
snap variety. The apparatus was 
fastened to the aide of an empty 
wooden box to increasQ the iuteneity of 
the sound, and placed about two feet 
to one side of the mother. The stimu- 
lus to which the conditioning was to 
be set up — the "conditioned stimulus" 
— was a vibration. To produce this 
w© took an ordinary electric bell, 
removed the gong, bent the striker 
at right angles to its original position, 
and soldered shut the make and break 
contact. The bell was then attached 
through a transformer to the 110 volt 
A.G, lighting circuit, When the cir- 
cuit was closed the A.O. caused the 
striker to move rapidly up and down. 
The bell was held by a support in such 
a position that the clapper pressed 
against the maternal abdomen some- 
where inside the triangle formed by 
the tambours, not always in the same 
place. 

In use, the vibration was applied 
for approximately five seconds and 
then the sound apparatus trigger was 
released. Both stimuli were recorded 
by electromagnetio markers on the 
smoked paper, 

One serious difficulty encountered 
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duriDg the course of the work has not 
yet been overcome, although it can 
easily be obviated in the future. 
Both Forbes and Forbes (1) and Pei- 
per (3} have noticed that after the 
fetus is stimulated some considerable 
period of time must elapse before it 
will again react to the stimulus, After 
some rather cursory preliminary ex- 
perimenting we were inclined to doubt 
this. Later in the course of the work 
we were again convinced of the exist- 
ence of this phenomenon, but by this 
time we had passed the pielimmary 
control period in which the vibratory 
stimulus had been tested to see if it 
alone gave the fetal reaction. If a 


tentative guess may be permitted, it 
seems that a period of about four 
minutes after the stimulus is sufficient 
time for this efiect to pass off. 

To conclude, we have fairly conclu- 
sively demonstrated to ourselves two 
facts; first, that records can be made 
of fetal movements, and second, a fact 
that has already been reported, that 
an external sound will produce a 
marked fetal reaction. 

The fetus with which the above work 
was done was born May 3rd, 1931 at 
the New Haven Hospital, a girl. She 
has, so far, shown no ill effects from 
her pre-natal education. 

Wilbbut S. Ray. 
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The Development of Language in Twins 

I. A Comparison of Twins and Single Children* 

Ella J. Day 


iNTRODTJCTiON 

I N THE year 1886^ Horatio Hale 
(17) in a paper published in the 
Proceedings of the American Asso- 
ciation for the Advancement of 
Science, reported the case of a pair of 
twin boys who were so retarded in 
speech that members of the family 
could not understand them. These 
children lived in Boston in 1860. Ac- 
cording to the report of an aunt, who 
visited them frequentlyj they devel- 
oped a twin language so unlike English 
that they could not be sent to school 
because no one could understand them. 
Observation of the occasional develop- 
ment of such a special language by 
twins, suggested the problem of re- 
search undertaken here. The twin 
situation ia, from an environmental 
point of view, quite unlike that of 
single children and it seemed possible 
that this might be a factor of consider- 
able significance in the development 
of language. 

^From the Institute of Child Welfare, 
tho University of Minnesota, The Develop- 
ment of Language in Twins, Part II, The 
Development of Twins; Their Beaem- 
blancea and Dlfierences will appear in a 
subsequent issue. This will include a 
diflcussion of the mental development of 
twins, and a comparison of the types of 
twins in intelligence, language development 
and certain physical traits. 


McCarthy's (13) investigation “The 
Language Development of the Pre- 
school Child^' provided an excellent 
basis for comparison. This study was 
completed in the summer of 1928 at 
the Institute of Child Welfare of the 
University of Minnesota. Dr. Mc- 
Carthy selected 140 children (20 at 
each 6 months age level from 18 to 
B4 months) on the basis of aex and 
socio-economic status. She visited 
them and recorded 60 consecutive re- 
sponses made by each child while he 
played with a group of toys that she 
presented to stimulate speech. These 
data were than analyzed in four differ- 
ent ways: by mean length of response; 
according to the Piaget functional 
analysis; by the grammatical con- 
struction of the sentence; and a word 
analysis by partis of speech. In brief 
the results indicated the developmental 
changes with age in agreement with 
other studies, as well as sex differences 
in favor of the girls. Differences in 
favor of the upper occupational groups 
were indicated also in each method of 
analysis, In the foreword to this 
study Dr. John E. Anderson says “On 
the basis of the number of controls 
utilized in the selecting of subjects and 
the care and thoroughness with which 
the data are analyzed, this monograph 
stands out as one of the best studies 
179 
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of thq development of language which 
has yet appeared." Thus the present 
invegtigation waa planned to repeat 
the McCarthy technique using twins. 

PURPOSE 

The purpose of this investigation 
waa to compare the development of 
language in twins with that of single- 
tons of the same ages, aex, and socio- 
economic status. 


2, 3, 4 and 6 years, Since McCarthy 
reports that 74 per cent of the re- 
sponses of the 18 months old children 
were incomprehensible, it seemed ade- 
quate from the standpoint of the meth- 
ods of analysis to be used, to begin with 
the 2 year age group. The wisdom of 
carrying the group on through the fifth 
year waa not so apparent at the time 
the Bclection was made ns the results 
now show it to be. An equal number 


TABLE 1 


DislfibutioTl of cases by age, sem and occupationixl claJiJ 


QCtniFATiCiNAl. 

CIiAAQ 

2 YBARB 

3 vbAab 

4YEIA1lfi 

5 YXIAPU 

% 


If 

V 

g 

hS 

1 

1 

0 

m 

1 

:§ 

C3 


1 

m 

1 

1 

0 

5" 

i 

S D 

u 

I 

I 

I 

2 

0 

0 

2 

1 

3 

4 


per cent 

BA 

per ctnt 

6.0 

11 

2 

0 


1 

0 

2 

0 

2 

4 



0.4 

III 


9 


& 

10 

6 

0 

7 

32 

KBli 

37.3 

36.7 

IV 


4 


6 

4 


3 



23.6 

24.3 

25.7 

V 


4 



I 

5 

3 


■9 


14,0 

16.7 

VI 


2 



4 

■1 

4 

0 

H 

|Q 

11.8 

11.4 

Total,. , . 

20 

20 

20 

20 

19 

21 

20 

20 

80 



100.0 


SELECTION OF CASES 

Through the courtesy of the Minne- 
apolis and St. Paul Departments of 
Health, the writer had access to the 
birth registrations. The date of birth, 
sex, place oi birth, name of physician 
attending the birth and the father's 
name, address and occupation were all 
recorded on the registration cards. 

Subjects 

Age and sex. After consideration of 
the findings of the McCarthy study, it 
was decided to select 80 pairs of twins, 
20 pairs at each of four age levels, 


of boys and girlg at each age were se- 
lected except at age four (see table 1) 
where there are 19 boys and 21 girls. 
These age groups are discrete because 
the records were taken within one 
month of the birthday. With the ex- 
ception of one COSO where the records 
of the two children were not taken on 
the same day, the greatest deviation 
from the birthday was 38 days and tlic 
mean deviation tor the whole group 
Was 19.69 days. The one exception 
referred to deviated 99 days from the 
birthday. 

Socio-economic status. The impor- 
tance of securing a representative 
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sampling of the population ia clearly 
brought out in such studies as the 
McCarthy study and the Goodenough 
(9) evaluation of the Kuhlman-Binet 
testa for children of pre-school ages. 
The sampling was made according to 
the Goodenough (10) classification of 
the Minneapolis population which was 
based on the application of the Barr 
Scale for Occupational Intelligence and 
the Taussig industrial classification to 
the 1920 census report of the occupa- 
tions of males in Minneapolis between 
the ages of 21 and 45 years. The occu- 
pational levels are grouped into a six- 
fold classification. Group I consists 
of the professional vocations; group II 
the managerial occupations; group III 
the retailersj salesmen and skilled 
workmen; group IV the semi-skilled 
workmen; group V the drivers^ helpers, 
etc. ; group VI the day laborers. 
Table 1 shows the percentage of each 
occupational class found in the Minne- 
apolis population and the percent- 
ages represented by the twins and 
singletons. 

The distribution of the sexes ia not 
equal at each occupational class but 
is equal in the upper three and lower 
three classes at each age, except at 
age four. 

METHOD OP OBSEnVATION 
The language record 

Just as the selection of cases was 
made on a basis similar to that used 
in the McCarthy study, the technique 
of obtaining the language record was 
carried out as it was with the singletons. 
A group of toys consisting of two 
linenette picture books, one of familiar 
animals and one of Mother Goose, a 
very small automobile, a rubber ball, a 


pasteboard cat that meowed when 
squeezed, a telephone with a bell, and 
a small music box were shown to the 
children to stimulate speech. In so far 
as possible, McCarthy's toys were 
duplicated exactly. The examiner re- 
quested to see each child alone but this 
was not always possible, The children 
were permitted to open the suitcase 
and look at the toys as they wished. 
The examiner remained out of the situ- 
ation as much as possible because spon- 
taneous responses were desired. Some 
converaationa between the examiner 
and the child however always occurred. 
When members of the family insisted 
upon remaining in the room, they 
sometimes facilitated spontaneous 
speech on the part of the twin and 
sometimes interfered with obtaining 
an accurate record. 

Fifty consecutive verbal responses 
were recorded and the time noted. 
The lesponaes were recorded exactly 
as they sounded to the examiner. 
A response was denoted as complete 
when a distinct pause occurred. A 
complete sentence was always con- 
sidered as a fitngle response, although 
a single response might be either a 
complete or incomplete sentence. The 
mean time for obtaining such a record 
was 14.9 minutes for the twins as com- 
pared with 19.3 minutes for the single- 
tons. The shorter time required by 
the twins is probably due to two fac- 
tors. In the first place, they said 
considerably fewer words in the fifty 
responses. In the second place, the 
examiner was in the home anywhere 
from one to two and a half hours and at 
least one of the children had a some- 
what greater opportunity to become 
adjusted to the presence of a stranger. 
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The examiner practiced taking such 
records with a group of children at- 
tending the nursery aobool at the Uni- 
versity of Minnesota^ preliminary to 
taking any records with the twins. 
She also had the advantage of being 
able to talk with Dr. McCarthy fre- 
quently and so check on minor differ- 
ences in procedure. 

The Intelligence tests 

The Goodenough {18) drawing test 
of intelligence wag given by the exam- 
iner to all the twina, This test con- 
siata merely in having the child draw 
a man. It is non-verbal and very 
aiitiple to give. The results however 
were not useable aince such a large 
percentage of the twina had not manip- 
ulated pencil and paper before and 
therefore they only scribbled , 

The department of mental testing 
of the Institute of Child Welfare volun- 
teered to give the twina the Minnesota 
PrerBchool Scale, (11) which at this 
time was in the process of standardiza- 
tion, This test was deviaed by Good- 
enough and is a revision, for the moat 
part, of the testa for these ages in the 
ICuhlraan-Binet and the Stanford- 
Binet testa. Teat results were ob- 
tained on 123 of the 160 children. A 
full diacuBBion of these results will be 
presented in Part II, 

METHODS or ArfALYSTS 

McCarthy's methods of analyaia 
were duplicated exactly. A total of 
7,836 responses were made and of these 
7,166 or 90 per cent were comprehen- 
sible and 780 or 10 per cent were 
classed as semi-compreheneible or 
incompr ehehsible , 


Length of respoiise 

The comprehensible responeea were 
analyzed first according to length of 
responge. McCarthy set up the fol- 
lowing arbitrary rules for this analysis : 

(1) ContiactioBB of Bubje&t and pTedicRte 

like were acorod as one word. 

(2) Contraotiona of the verb and negative 

like "catiT'^ were Bcored as aiagle 
\vord9, 

(3) Hyphenated woTtla and compound 

nouns functioning ag single words 
like "Mother Goose'* were acored as 
ono word. 

(4) Each part of a verbal combination 

was acored aa a aoparato word . 

(6) "Lookib" which oocuTrod frequently 
WQB scored aa one word if used nlone 
although if followed by an object 
it counted aa two words, 

Functional analysis 

According to Dewey the primary 
motive of language is to influence the 
activity of others, Young children in 
particular use language as it relates to 
their needs and give little heed to the 
adult usage of grammatical con- 
structions and parts of speech. Pia- 
get (16) working at the Institute 
Rousseau in Geneva developed such 
a functional clELasificaticn which with 
slight revision was used by McCarthy: 

A, Egocentric apeeah 

1. Repetition or eoholalia 

2. Monologue 

3. Dual or coUectivo monologuo 

Q. Socinlkcd Speech 

1, Adapted information 

(a) Naming 

(b) Remarks about fclio immediate 

aitucitioa 

(c) RcmarkB assooiB-bed with tlic 

aituation 

(d) Irrelevant Temarka 

2. CritlclBm 
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3, Emotionally toned reaponacB 

4. Questions 

6. Anflwera 

6. Social PhTHseB 

7. Dramafcio imitatioD 

Construction analysis 

Until one undertakes the analysia of 
hifl own speech, or that of other adults, 
the extent to which adult speech falls 
short of grammatical standards of 
construction is scarcely realized. 
Many of the responses made in adult 
conversation are not structurally com- 
plete sentences, though because of 
what every adult knows to be implied, 
they are accepted in good everyday 
usage. The child patterns after the 
adults about him since as yet he is 
neither reading nor writing. For this 
reason McCarthy first divided the 
responses into the two groups com- 
plete and incomplete but included 
under the forms of complete sentences 
a group which were functionally com- 
plete but structurally incomplete. 
The outline of the classification used 
in this type of analysis is as follows: 

A, Complcto HcspoEBea 

1. Punctionally oomplete hut atruc- 

turally incomplete responaea 

2. Simple aentencGB without a phrase 

3. Simple sentences with a phrase 

4. Compound sentences 

6. Complex sen tencea 

6. Elaborated aentenco, two phrases, 
two clauBOB or a clause and a 
phrase 

B. Incomplete HGsponses 

1. OmisBion of the verb 

2, Omission of the subject 

3, OmiBBLon of a preposition 

4. Omiaaion of a conjunction 

5, Omission of the verb and the eub- 

ject 

6. Miscellaneous omissions (itemized) 


Word analysis 

Neither the McCarthy investigation 
nor the present study are primarily 
studies of the child^a vocabulary. 
The nature of the experimental situa- 
tion itself controlled somewhat the 
words the child used. For instance, 
by far the largest proportion of nouns 
used were the names of the toys and 
pictures shown the child. However, 
because of the number of children, 
and their selection, as representative 
of the Minneapolis population, an 
analysis of the words, according to the 
parts of speech, seemed warranted 
from the standpoint of showing their 
relative use, in a sample of running 
conversation. 

The rules adopted by McCarthy 
for determining the number of differ- 
ent words used are similar to those 
developed by Bateman (1); They are 
as follows : 

1. luclude no proper nouns. 

2. Include no plural form unless the sing- 

ular was not used. 

3. Include all forms of pronouns. 

4. Include no variations of verbs or of 

adjectives unless they are from a 
different root. 

6. The same word may be listed more 
than once according to its grammati- 
cal use; i.e., if a word is used aa a 
noun and also as a verb, it is included 
twice. 

heliability 

Method of ohsei'vation 

In order to get some estimate of the 
degree of accuracy in recording such a 
verbal record, Dr. McCarthy, the 
examiner, and one other observer took 
records simultaneously, 25 responaes 



184 


Day : Development of Language in Twins 


in length, on 10, two to five year old 
children, from, a settlement house. 

Table 2 shows the coefficients of re- 
liability found between each two Ob'- 
servers. The examiner first analyzed 
the language records aa to length of 
response, the functional classification, 
and the construction of sentence cate- 
gory, just na the original data had been 
treated. The Spearman method of 
rank differences was used to determine 
the coefficients of reliability* In 
length of response the mean for each 
diild according to each obaeiwer was 


COMPAniBON OF DATA ON LENGTH OF 

response: twins and single- 
tons chronological age 

The mean length of response ia baaed 
upon a distribution of the responses* 
varying in length from one to nineteen 
words rather than upon a diatribution 
of each child's mean length of response. 
Figure 1 shows a surprising difference 
in rate of language development for 
twins and singletons. At two years 
the difference ia small but appears bo 
become increasingly greater with age 


TABLE 2 

Reliability coeJftcicntB on the method of recording 


OUBDUVEIia 



1 and 2 

wm 

2 and 3 

Moan o( 
aU 

Mcdn length of rospoiiBQ 

V 

M 

V 

.00 

P 

.09 

P 

.00 

Naming 

.00 

.00 

.04 

.04 

RemarJcB about immediabe Bituation 

.06 

.87 

.04 

.02 

functionally complctD but structurally in- 
complote 

,02 

,01 

.00 

.04 

Simple Bcntcnces 

,32 

,60 

.72 

.67 

InDompletB Bentencne 

.06 

.40 

.87 

.04 


used for the correlation and in the 
other analyses the percentage of what- 
ever item was being correlated was 
used. 

These eaefficienCa seem sufficiently 
high to indicate reliability of the 
method of recording. 

Methods of analysis 

The reliability of the various meth- 
ods of analysis used in treating the 
language records was not determined 
in this investigation since McCarthy 
had determined this and found it to be 
high, 


and is consistently in favor of the 
singletons. The mean length of re- 
sponse for the five year old twins is 
slightly below that of the three year 
old singletona, A retardation of two 
years in language development, one 
would think, was a serious handicap 
since contacts with our fellowmcn de- 
pend so largely upon our ability to 
make ourselves understood verbally. 

Critical ratios computed for 

each age level were high and increased 
with age. At two years the ratio was 
4.9; at 3, 1L6; and at 4, 15.3. Hence 
the superiority of singletons to twins in 
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language development is highly signifi- to when the curve of development for 
cant statistically. the twins turns Emd reaches the level 

Smith's investigation (18) of the de- of that of the singletons. Does the 
velopment of the sentence and the ex- greater contact with other children j 
tent of vocabulary in young children which occurs upon entrance in school, 
agrees very closely with the McCarthy at or soon after the fifth year, atiinulato 
results, and so only further emphasizes language development sufficiently to 
the handicap of the twins. The most give the twins this needed spurt? 
rapid gain in length of response is made Does the twin situation so limit the 
between two and three years by both child's environment in the early years 
twins and singletons. Although twins of rapid development that he is always 



.0 Z4 30 36 4t 46 D4 60 

in monthsS 


Fig. 1. Mean Length of Response op Singletons and Twins by Chuonological Aqh 

gain only one word in the entire year, at a disadvantage? What is responsi- 
singletons gain more than one word in blc for the retardation, heredity or 
the first half of the year. This differ- environment, or both? 
ence in rate of development remains All of these questions and many 
relatively the same up to five years, more are as yet unanswered. Never- 
Smith feels that the relatively little theless the author has attempted to 
gain in length of sentence after four or get what evidence she could to throw 
four and one-half years indicates that light on the problem, 
the sentence length has little value as Part II is devoted to a discussion of 
a measure of sentence development the mental ability of the twins but at- 
after this age. tention may be called at this time to 

The question immediately arises aa the fact that the mental ability as well 
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as the language development of the 
twin group appears to be below aver- 
age. The mean I. Q, for the whole 
group is 04. This is baaed upon the 
results of the Minnesota Pre-school 
Scale. The singletons, with whom the 
twins are compared have a mean I. Q. 
of 103.3j after the correction recom- 
mended by Goodenough has been ap- 
plied» This correction is a subtraction 
due to Goodenough^a observation that 


mal phenomenon rather than a matter 
of selection. 

SEX DlFPEnSNCEB 

In agreement with the findings of 
McCarthy, Nice (15), Gale (C), Mead 
(14), Ter man (20), and Doran (4), 
this reveals sex differencoa in favor of 
the girls. (See figure 2.) These dif- 
ferences are less marked than in the 
group of singletons at every age except 



Pifl. 2. Mean Length of Rebponbb op SingliUtons and Twins by Sex and CnnoN- 

oLoaioAL Aan 


the Kuhlman-Binet test (the test used 
for the singletons) tended to score too 
high at the early ages, The singletons 
then appear to have been a group 
slightly superior even though they 
were so carefully selected. Had they 
been an average group the differences 
would be slightly decreased. That the 
twin group deviates even farther from 
normal is quite true although the 
evidence seems to be that this is a nor- 


four years, but aro consistently in the 
game direction. It may be noted that 
at two years the twin girls are slightly 
superior to the single boys. The twin 
boys make a greater gain between two 
and three years than do twin girls but 
gain less thereafter. The differences 
between twin boya and girls at five 
years is greater than at any other age, 
while the greatest differences between 
the sexes in singletons was found at 
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two and three years. Smith does not 
report a consistent sex difference. 

PATEIINAL OCCUPATION 

Because of the unequal number of 
coses in eoch of the six occupational 
classes the differences between occu- 
pational classes is most fairly shown by 
dividing the age groups into the upper 


findings that the age groups become 
18, 27, 39 and 51 months, rather than 
at the exact year levels of the twins. 
The differences between twins and 
singletons are even more striking when 
based upon distiibution by occupa- 
tional class. That the singletons of 
the lower occupational groups are con- 
sistently above the twins of the upper 



Fig, 3. Mean Length of Ehbponbb of SingijBtonb and Twins hi Upper and Lower 
Occupational Groupb and Gqhonologioal Age 


three and lower three occupational 
classes. By so doing an equal number 
of cases and an equal number of each 
BBx appears in each group. Figure 3 
shows the expected differences between 
these groups. In comparing these 
results with the McCarthy results it 
must be noted that the age groups are 
not strictly comparable. The single- 
tons were so grouped in reporting these 


groups presents a suTprising picture of 
retardation. The mean of the differ- 
ences at each age between upper and 
lower groups ia .90 words for the single- 
tons, .85 words for the twins so that the 
differences between upper and lower 
groups remain relatively the same. 
The fanning out of curves of the upper 
and lower group twins indicates that 
the difference increaaea with age, which 
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suggests that environment plays a rAle 
ill' this, 

ti 

coMPAiirisoif or data on functionaii 
analysis; twins and singletons 

The percentage of responses of the 
Junctional clasBification were worked 


When considered from the stand- 
point of ago groups the incomprehen- 
sible responses^ though somewhat fewer 
for twins at two years are slightly 
greater at three and four years and are 
still in evidence at five years. With 
the marked retardation in language 
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Pio. 4. Functional ANAt.irara of Singletone and Twins dy CtinoNoLoaiCAL Aqh 


out both inclusive and exclusive of the development indicated by the differ- 
incomprehensible responses. Tiguro ences in mean length of response of 
4 shows the percentages of this classi- twins and single children^ one might 
fi cation based on all responses, includ- expect a very much gi eater percentage 
ing the incomprehensible responses. of incomprehensible responses on the 
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part of the twin. Such responsea do 
seem to persist for a longer time in the 
twins, however, which is suggestive of 
a slower development. Two factors in 
the twin situation may have acted to 
reduce somewhat the percentage of m- 
coinprehensible responses. It may be 
easier to understand short statements 
as compared with long ones and the 
twin data arc composed of many more 
single word responses, Also, the ex- 
aminer had had, just previous to mak- 
ing this study, two and one half years 
nursery school experience and was 
quite accustomed to interpreting the 
speech of young children. Dr. Mc- 
Carthy on the other hand had had only 
the contact any adult may have with 
children previous to collecting her 
data. 

The 780 incomprehensible responses 
include 83 semicomprehensible re- 
sponses. Of 097 responses actually 
incomprehensible 287 or 41 per cent 
were single syllables, 121 or 17 per cent 
repetition of the same syllable and 289 
or 42 per cent a series of different 
syllables. At two and three years the 
single syllables slightly exceed the 
others in number. At four and five 
years the series of different syllable.g 
is in the lead, in fact at five years, it is 
the only one represented. This type 
of incomprehensible response is no 
doubt a poor attempt at adult speech 
but the single syllable.s and repetition 
of the same syllable may be the voice 
play similar to that practiced by the 
young infant. 

The three types of ego-centric re- 
sponses described by Piaget are grouped 
together because each one appears 
to such a small extent. The twins, 
though they show more of this type 
of speech than the singletons at two 


years, show considerable less at three 
and four years, with an increase at five 
years. The twin situation of con- 
stant companionship, one might expect, 
would not be conducive to extensive 
ego -centric speech but rather to social- 
ized forms of speech, 

The different types of socialized 
speech are best presented in figure 5 
where adapted information is divided 
into its sub-heads of naming, remarks 
about the immediate situation, re- 
marlca associated with the situation, 
and irrelevant remarks. Here too all 
percentages appear slightly increased 
since they are based upon comprehen^ 
Bible responses only. 

Though as a whole adapted informa- 
tion shows increase with age and per- 
centages in fairly close agreement with 
the singletons, when the four types of 
adapted information are considered 
separately differences between twins 
and singletons show up. Naming, 
the first type scarcely shows any de- 
crease while with the singletons there 
is a marked decrease. That this func- 
tion of language, typical of the two 
year old singletons but not so much so 
of the four year olds, persists through 
five years in the twins is indicative of 
maintenance of early language habits 
after they should have been dropped. 

Remarks about the immediate situa- 
tion increase with age but are present 
in greater numbers in twins than in 
singletons, whereas remarks associated 
with the situation are very few in num- 
ber as compared with singletons, show 
relatively no increase with age, and do 
not appear at all until three years. In 
consideration of these two differences, 
one may wonder whether the limita- 
tions of the twin environment may ac- 
count for these differences. 
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The percentiigea of irrelevant re- Criticisni ahowa cloae agreement be- 
mark? arc comparatively inaignificant. tween twins and singletons and does 
The aingletons show a alight increase increase with age, 

with age, however, which the twins do The emotionally toned lesponaea 
not show. show one of the moat striking differ- 
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ences between the two groups. Twina 
have almost double the per cent of the 
singletons at every age. Both show a 
decrease with age. This, like naming, 
ia suggestive perhaps of persistence of 
infantile habits of language. 

Questions increase with age in the 
twins but even at five years have not 
attained the per cent shown by single- 
tons at two years. This no doubt ia 
somewhat indicative of the retarded 
language development as well as of a 
high degree of satisfaction from com- 
panionship rather than from investi- 
gation of the environment. 

Answers also increase with age but 
neither increase as much nor are pres- 
ent to so great an extent as with single 
children. This can not be attributed 
entirely to retarded development, how- 
ever, since the extent to which the ex- 
aminer asked the child questions de- 
termined to a considerable extent the 
percentage of answers given. 

Social phrases though very much leas 
at two years are slightly leas at three 
years for twins than for singletons 
and greater at four years. Close com- 
panionship may be a factor here in 
reducing the need for such phrases. 

Dramatic imitation increases very 
much with age and appears to be of 
greater significance in twins than in 
singletons. The social advantages of 
the twins through their companionship 
may bring this out somewhat more. 

In considering the functional analy- 
sis as a whole it may be pointed out 
that the twins show retardation in 
those phases of the analysis which 
show the greatest developmental 
changes with age such as naming, emo- 
tionally toned responses, and ques- 
tions. In ego-centric responses and 
dramatic imitation, however, they 


of Language in Twins 

appear in advance of the sihgletona. 
These last two phases may easily be 
the result of close companionship. 

As with tho singletons, girl twins 
show some superiority over the boys in 
those items which make the greatest 
change with age. Comprehensive 
tables for these items are too detailed 
for publication, A large difference be- 
tween boy and girl twins in incompre- 
hensible responses at two years puts 
the girls quite inadvance of the boys. 
At three and four years the girls have 
a slightly greater percentage of incom- 
prehensible respongea, and at five they 
have less but these differences are so 
slight and the total percentage at three, 
four, and five years so small that the 
reversion is probably due to selection 
of cases. 

The girls also show less ego -centric 
speech at every age except five years. 
The differences are small, however, 
except at two years, which is the most 
significant age from the • standpoint 
of total percentage of this type of 
reaponse. 

In naming, the boy twins increase 
slightly while the girls decrease from 
the second to fourth year and then 
increase at five yeara. Girls have 
somewhat greater proportion of re- 
marks about the situation and both 
boys and girls increase with age to four 
years then drop a bit at five years. 
Girls increase more and are superior 
at all ages in remarks associated with 
the situation. 

Emotionally toned responses are de- 
cidedly greater for the girls except at 
age three where a difference of only one 
per cent is in favor of the boys. The 
greatest differences in percentage of 
questions occurs at two years and ia 
in favor of the girls. The other phases 
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of the {uncfcioniLl unftlyeis though they 
$how gome differences between the 
se^Ga show no striking or consistent 
trends, 

The chief phases of analysis which 
showed raarkecl differences between 
the upper three and lower three occu- 
pational classes are incomprehensible 
responses, ego-centrio speech, ques- 
tions, and remarks about the imme- 
diate situation, The greatest differ- 
ence in incomprehensible responses ia 
at two years where the upper class twins 
show about one-half as great a propor- 
tion as the lower class. Just the re- 
verse situation ia found in ego-centric 
speech, The lower group have slightly 
less than twice aa much as the upper 
group at two years, and have none at 
all at the other ages. This was also 
the case with the singletons, except at 
thirty-nine months, where the lower 
group exceeded the upper group by 
quite a large proportion. Perhaps 
the sampling ia not sufficient for these 
differences to mean a great deal gince 
the percentage at any age ia not very 
great, In both questions and re- 
marks about the immediate situation 
the differeticea are not so marked at 
two and three years but become in- 
creasingly so at four and five years. 
The lower group showa a smaller pro- 
portion of these than the upper groups. 
A similar situation was found with 
singletons in regard to questions but 
not in regard to the other phase. 

compahibon ob* uata on constuuc- 
TION analysis: twins and 
aiNQLETONS 

Chronological age 

Figure 6 again shows that twins are 
retarded in language development as 


compared with siugletons. Since they 
were found ao retarded when measured 
by length of response one could 
scarcely expect to find them using 
many of the more complex forms of the 
sentence. It may be said, however, 
that m general the same tendencies 
with age are indicated in both the 
twins and singletons. 

The functionally complete and 
structurally incomplete responses 
though they decrease with age are pres- 
ent to a somewhat greater extent in 
twins than in singletons. This group 
as has been stated, consists very largely 
of the single word responses. Al- 
though such responaeg appear rather 
commonly in adult speech they appear 
there largely in conversational usage 
while the young children employ them 
in other ways. For instance, in look- 
ing through the picture boohs it was 
not uncommon for the children to 
point at and name objects, and ugo no 
sentence at all. Twins evidently 
maintain this rather infantile manner 
of talking about what they see longer 
than do single children. 

The simple sentence and all other 
forms of Complete sentences increase 
with age but at every age are present 
to a considerably less extent than they 
are in singletons. The more complex 
the form of the sentence the greater 
the relative differences between twins 
and singletons become. 

Incomplete sentences while not al- 
Vffiya present to a greater extent than 
in singletons do not drop off as rapidly. 
This again indicates persistence of 
early modes of talking or of rather in- 
fantile language habits. 

The sex differences in sentence struc- 
ture are not as marked for twins aa 
aingletons. There is no consistent 



Day: Development of Language in Twins 


193 


Rmclionolkj coDipIdr fxil 
^ItiidtjrallyinaiiiipldeAi 

70 ° 


Simple 
smlciKc Aa 


Sipple serdeiinr 
vm pfros g Aj 



. flinpomd xntmY A4 Complex xnleecg fts 





k± 


labordd sentence fifi 


n 




o 






TTri ^ 



.Li 




■ W Irt' 

± 

rl ^ ^ i 

1 -^ rta m 


Onicwincfverbf scitjedBs tlisceiloneous onhwa Bb 
10 % 



Si 5b 48 60 


46 60 . Si 5b 48 
in months 

Fia. 0. CoNSTnucTioN Analysis of Singletons and Twins dy Chuonological Agh 

(Exclusive of Incomfubhenbiulb Response) 


trend in the differences between the 
boy and the girl twins in any of the 
items of the classification. It may 
be noted, however, that the girls do 


show all the forms of the complete 
sentence earlier and in larger propor- 
tion than the boys. Probably these 
items show the most important de- 
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velopmental changes with age and thus 
the girls may be considered in advance 
of the boys since they are using the 
more complex forms of the sentence 
earlier. 

In relation to the singletons both 
boy and girl twins are retarded. In 
fact, as in the length of response, the 
girl twins rank below the boy single- 
tons in practically all classifications 
of construction. Both sexes show the 
continuance of the functionally com- 
plete but structurally incomplete re- 
spoBsea in much greater proportion 
than do singletons of the same age 
and sex. 

When the rcsponaca are considered 
from the point of view of occupational 
class and construction of the sentence 
the differences are again found in 
favor of the upper groups. 

The functionally complete but struc- 
turally incomplete responses are main- 
tained in larger proportion through 
the fifth year by the lower groups and 
seem to indicate, as has been pointed 
out before, the continuance of a some- 
what infantile habit of speech. All of 
the more complex forms of the sen- 
tence are present to a greater extent 
in twins from the upper groups than 
those from the lower groups. But as 
in the other analyses the upper group 
of twins is frequently below the lower 
group of singletons. In the compari- 
son of two groups, however, it must be 
remembered that the singletons are so 
grouped that the age falls three 
months in advance of the age of the 
twins. 

COMPARISON OIF WORD ANALYSIS; 

TWINS and singletons 

These data were treated in two 
ways, Both the total number of 


words used by each child and the num- 
ber of different words used by each 
child and each age group, wero sepa- 
rated into the parts of speech. 

Figure 7 shows the percentage of 
each part of speech of the total words 
used. Nouns show close agreement 
for twins and singlctona both in the 
total percentage used and in the 
marked drop in percentage from two 
to three years. The percentage of 
verbs in which singletona show a 
gradual increase, from two to four 
years, ia relatively much less at two 
years in twins, equal to the singletons 
at three years, and constant thereafter, 
Adjectives increase from approxi- 
mately 2 per cent at two years to 8 per 
cent at five years, in twins. Single- 
tons do not show this marked increase 
but even at two years have 10 per cent 
of adjectives, which exceeds the twin 
five year old percentage. Adverbs, 
except for a slight use at three years, 
are constant throughout and slightly 
greater in percentage in twins than in 
singletons. Pronouns increase with 
age to a greater extent in twins than 
singletons. They are, at every age, 
somewhat fewer in proportion. Con 
junctions are late in appearing. Girl 
singletons show a small per cent at 
eighteen months and the boys show 
none until thirty months. A smaller 
per cent (.9) appears at three years in 
the twins, and at five years the pro- 
portion is still smaller than that for 
singletons. Prepositions although 
they show a greater increase with age 
in twins than in singletons, at two are 
much less in proportion, the same at 
four years, and drop some at five years. 
Although interjections decrease with 
age markedly, the twins show a very 
much greater proportion at all ages, 
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especially at two years, than do 
singletons, This, no doubt, is related 
to the large porportion of emotionally 
toned responses which the twins 
showed in the functional analysis, 
and like it, is somewhat indicative of 
maintenance of infantile language. 
The mis cellaneoua p arts of sp eeoh 


total words used by both singletons 
and twins. This shows differences 
similar to those in the mean length of 
response. The singletons have but a 
slight advantage at two years, but 
show an increasing advantage with age, 
The 168 words attained by the twins at 
five years are equaled in number by 



£4 5b 48 60 £4 3b 48 60 64 36 48 60 
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Fiq, 7. PBncBNTAai] os- PAMa of Spbbch Used bt CiinaNOLOGicAL Age (Based on Total 

WoUDa Used) 


include words which were difficult to 
classify more positively, such as ^'uhm- 
uh,'^ ^'uh-uhm^^ used so frequently for 
‘^yes" and These appear to be 

used to a considerably greater extent 
by twins than by singletons ^ Thia 
then seems to show a tendency to at- 
tain adult standards more slowly, 
Table 3 shows the mean number of 


the singletons between thirty and 
thirty-six months* The retardation at 
five years ia equivalent to approxi- 
mately two years. 

The percentage of different words of 
each part of speech used by each age 
group are presented in figure 8. It 
may be observed that the changes with 
age are not the same when considered 
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from the standpoint of percentage of The percentage of verbs reraaina relo- 
different words used. For instance, tively constant. Twins show a smaller 
the percentage of nouns remains rela- percentage of verba than singletons at 

TABLE 3 

Mean number of words used by C.A, and box 
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increases with age more in the single- 
ton group than in the twin group. 
Pronouns decrease in percentage with 
age although the actual number after 
three years remains about constant. 
Conjunctions increase in percentage a 
little in both groups and agree closely 
in total percentages, The percentage 
of prepositions decreases with age in 
twins and remains constant in single- 
tons. Interjections decrease in per- 
centage with age. The twins, how- 
ever^ show even at five yearSj a 
percentage almost equal to the two 
year old singleton. The miscellaneous 
words decrease with age and are higher 


Adverbs^ interjectiona and verba con- 
tinue to show distinct differences. 
Twins show a greater percentage of ad- 
verbs and interjectiona and a smaller 
percentage of verba. 

The sex differences in percentage of 
parts of speech, of the total words 
used, are of the same order as in the 
singleton group although they are leas 
in magnitude in most instancea. Girls 
are in advance. The greatest differ- 
ences appear at two years, indicating, 
perhaps the earlier linguistic maturity 
of the girls. 

The total number of words used 
also favors the girls. Aa in the mean 


TABLE 4 


Mean number of different u/orda used by twins and singletons 



TWINS 

BiNGLETONB {HO 0AI\TET) 

No 

CAAOa 

BoyB 

No 

OAaoa 

Girls 

No 

□aaoB 

All 

Nd 

CtLsca 

Boya 

No 

CAaoa 

Girls 

No 

caeGB 

All 

2 

10 

16.4 

20 

24.2 

39 

20.4 

B 

16.6 

13 

37.3 

20 

29.1 

3 

20 

45.4 

20 

4£.l 

40 

46.3 

10 

60,1 

10 

66,0 

20 

62.8 

4 

19 

69.1 

21 

66,1 

40 

50.6 

g 

91.1 

11 

93.8 

20 

92.6 

6 

20 

61.3 

20 

09.4 

40 

65,3 








in percentage for the twin group than 
for the singleton group. 

The chief differences between single- 
tons and twins in percentage of parts 
of speech used are in verbs, adjec- 
tives, pronouns, conjunctions and in- 
terjections. The twins differ from 
the singletons in showing a smaller 
percentage of verba at two years, a 
smaller percentage of adjectives, pro- 
nouns and conjunctions at all ages, and 
a greater percentage of interjections at 
all ages, In the percentages of parts 
of speech of the different words, adjec- 
tives, pronouns and conjunctions do 
not show great differences in propor- 
tion between twins and singletons. 


length of responses, the boy and girl 
twins do not differ at three and four 
years although they show striking 
differences at two and five years. In 
the number of different words used 
(table 4) girls are superior at every age 
except three years, when the boys ex- 
ceed by 19 words, the majority of which 
are verbs. 

The twin group when divided into 
the upper and lower occupational 
classes shows differences similar to 
those found in the singletons. The 
upper group shows a superiority which 
is most marked at two years in those 
parts of speech of greatest develop- 
mental significance. This may in- 
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dicate an earlier linguistic maturity 
of twins from the upper occupational 
olasaea. 

Descoeudree (2)^Drever (6), Geaell 
and Lord (7), Hertzcr and Reindorf 
(12), Smith and McCarthy all have ob- 
tained results which agree in showing a 
positive relationship between linguis- 
tic development and socio-economic 
status. Stern (19) in reworking the 
Descoeudres data estimated the differ- 
ence between educated and working 
class children to be equivalent to about 
8 months iu age. 

SUMMAUY 

1. Ab compared to single children 
twins are re tarded in language develop- 
mentj ae meaBured by each of the 
methods of analysis used. 

2. This language retardation in- 
creases with age, within the age period 
covered (2-6 years) and is moat 
clearly shown in the comparison of the 
ffndingB of mean length of responae. 

3. Both jn the analyslB according 
to the structure of the aentence, and in 
the world analysis, twins show the 
greatest retardation in those phases 
which make the greatest change with 
ag&. 

4. This is also true in the functional 
analysis with the exception of two 
phases. Ego-centria responses and 
dramatic imitation, which are both 
affected, probably by the social ad- 
vantage of the twin situation, show a 
superior development in twins as com- 
pared with singletons. 

5. A small sex difference in favor of 
the girls appears in nil methods of 


analysis. These sex differences are not 
as great as in the case of singletona, 
due possibly to the operation of the 
social factor. 

Q. Twins of the upper three occupa- 
tional classes are suporior in all meth- 
ods of analysis to the twins of the lower 
three occupational classes. 

7. Singletona of the lower three oc- 
cupational classes are superior in mean 
length of response to the twins of 
the upper three occupational classes. 
They are frequently superior in the 
phases of the other analyses. 

S. The twins in this study were 
found to be approximately ten points 
below the I.Q. of the slightly superior 
group of Bingletons with whom they 
were compared. 

If in the twin situation each child 
has the other for a model in speech a 
largo proportion of the time, rather 
than adults or older children as in the 
case of singletons, perhaps we may 
expected slower progress with a poorer 
model Nothing in the situation pre- 
vents two children from listening 
simultaneously to what adults say, 
although the time spent in practicing 
speech might be limited and consider- 
ably reduced, In the first place only 
one person can talk at a time and in 
the second place perhaps the activities 
or even the presence of a twin provide 
some of the satisfaction otherwise ob- 
tained from conversation. Whatever 
the factors may be however, the evi- 
dence is clear that during the pre- 
school years twins progress toward 
adult use of language at a relatively 
slow rate. 
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Muscular Tension as Related to Physique 

and Behavior' 

Elizabeth Duffy 


A mong the physioloElcal ap- 
proaches to the study of tem- 
peiftment the laeasuremeut of 
involuntary tensions of the skeletal 
muscles has seemed especially fruit- 
ful on both empirical and theoretical 
grounds, It appears that studies of 
tension may be usefully extended in a 
number of directions. The present 
paper has as its aim, not the establish- 
ment of new facts within this field, but 
the suggestion of problems for further 
investigation. To fulfill this function 
it utilized certain empirical data, 
limited in extent, yet suggestive of 
relationships which would merit fur- 
ther study. Many of these relation- 
ships, as reported here, could well be 
due to chance, but where results from a 
number of different sources appear 
consistent the likelihood of chance de- 
termination is considerably diminished. 

^ We wiflli to express our apprccidtion ol 
the aasiaUnce given ua liy the InveafcigiitQra 
whose namoa arc mentioned in tlio body of 
the report and, in addition, to the many 
members of the efcaff of the Child Develop- 
ment Institute of Teachera College, Colum- 
bia Dniversityj who made their records and 
obBervationB available, This study wna 
conducted while the writer held the poBi- 
tion of National Fellow in Child Devel- 
opment. 


PnOCEDUnE 

The data to be presented were ob- 
tained from a number ol observations 
and measurements in the Child Devel- 
opment Institute of Teachers College, 
Columbia University. Some of the 
information was procured from the 
filea of the Institute or waa furnished 
by various members of the staff. 
Other infoimation was the result of 
special studies conducted by various 
investigators who generously made 
their data available. 

The study of muscular tension was 
made by the writer (3, 4) and has been 
described in two previous publica- 
tions. Its essential feature waa the 
measurement of the degree of pressure 
upon dynamographa held in each hand 
during discriminative reactions and 
during tapping . The subjects were 18 
nursery school children ranging in 
nge from 2 ycurs^ 11 months to 3 years, 
10 months (median, 3 years, 3 months). 
Tension scores, as given in this report, 
represent the average of the scores 
from the used and the unused hand on 
5 separate occasions when discrimina- 
tive responses were being made. 
They are baaed on the records of 16 
subjeots, since 2 of the subjects failed 
to comply with the inatructiona. 
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The tapping records were utilised 
in determining the type of tracing fr6m 
the point of view of smoothness. 
The tracings are not sharply divisible 
into types but may be grouped 
roughly into three categories : (1) very 
irregular, (2) moderately irregular, and 
(3) very smooth. The records of 17 
subjects were available for this purpose. 

BESULTS 

Tension and weight 

Of the 16 children for whom we 
have tension measurements, 5 are 
within one pound of the average weight 
for height and age, 6 are above the 
average in weight, and 5 ate below the 
average in weight. Every one of the 
6 children below the average in weight 
has a tension score above the median, 
while not a single child with a tension 
score in the lowest third is below the 
average in weight. A few children 
above the average in weight do, how- 
ever, have high tension scores. 

No assumptions need be made here 
as to the causal relationship between 
tension and weight. If it should be 
found, as the result of more extensive 
investigation, that children who are 
below the average in weight tend to 
have high tension scores, two possible 
explanations would be available. It 
might be claimed, on the one hand, 
that undernourished states increase 
the sensitivity to stimulation, with 
the result that the impact with the 
environment produces greater tension 
in the child who is underweight. It 
might be claimed, on the other hand, 
that habifca of reaction involving great 
tension result in depletion of the re- 


serves of the organism and thus reduce 
the weight. Probably both points of 
view are correct, and the reaction is of a 
circular nature, either factor operating 
as a cause of the other. It is doubtless 
for this reason that such conditions may 
become rapidly intensified until they 
yield only to very thoroughgoing 
treatment. 

Tension and body build 

There appears to be a slight rela- 
tionship between tension and type of 
body build as measured by the hip 
width divided by the height. This 
measure has been used roughly, with- 
out regard to the average for the 
child age and sex, but the trend of 
the results is in keeping with that 
found for weight. The rank order 
coefficient of correlation between ten- 
sion and body build is —0.39 =b 0.13. 
If a line were drawn dividing the chil- 
dren into those above and those below 

XL j- c XL ■ hip width 

the median for the group in . . , — 

height 

index it would serve also as a dividing 
line for those above and those below 
the median in tension, with but two 
displacements. The trend indicated 
is the association of high tension with 
a slight rather than a heavy body 
build. 

Tension and number of colds 

The attendance records of the nurs- 
ery school indicate that some of the 
children were at no time during the 
year absent because of a cold, while 
other children had as many as four 
colds during that period. Absences for 
colds which were not more than a week 
apart were taken to indicate the con- 
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tinuiltioD o! the original cold rather 
than the incidence of n new one. 

There were 6 children who had at 
least three or four colds during the 
school yeafi Of these 6j three were 
among the 6 subjects who held the 
highest ranks in tensiouj while only 
1 was among the 6 who held the low" 
est ranks in tension. The evidence is 
far from impreseWe, but, if colds are 
frequently the result of fatigue, it 
would appear likely that individuals 
ranking high in tension would, in gen- 
eral, be more susceptible to colds, 
since prolonged states of tension must 
induce fatigue, 

Ten^iou and rajige of systolic blood 
pressure and pulse rate 

Records of systolic blood pressure 
and of pulse rate were taken by Miss 
Frances Baker (1), Measurements 
were obtained on 3 auccesBive days at 
four periods of the day; from 8:30 to 
9:00 a.in., when the children arrived at 
school; at 11:00 a.m., after the play 
period; at about 12:16 p.m., after 
lunch; and around 2:00 p.m,, after the 
afternoon nap. The range in blood 
piesaure and the range in pulse rate 
were found in each cage by subtracting 
the lowest from the highest of the 
twelve meaaurements. 

The Pearson r for tension and range 
in eyatolic blood pressure is 0.31 =t 0.14. 
Expressed in this form, the relation- 
ship does not appear doge, but it is of 
interest to note that the 6 children 
with the highest tension scores are all 
above the median in range of blood 
pressure, and the 6 children with the 
lowest tension scores are, with one 
exception, below the median in range 
of blood pressure . 


Tension and range in pulse rate yield 
EL rank order coefficient of correlation 
of 0,39 ± 0.14, There were 15 ohil^ 
dren for whom both tension and pulse 
meftBurements were available. Of the 
7 who were above the median in range 
of pulse rate, 6 were above the median 
in tension and, convcracly, of the 7 
who wero below the median in range 
of pulse rate, 5 were helm the median 
in tension. 

Tho average systolic blood pre-ssure 
and the average pulac rate in this 
group bear no relation to tension, 
but fluctuations in blood pressure and 
in pulse rate, when meaaureinentfl are 
made at different hours and on differ- 
ent days, do appear to be somewhat 
significant. 

Tension and muscular performance 

A member of the staff who fre- 
quently observed the children during 
their play period on the roof in order to 
obtain data upon their muscular activ- 
ity was asked to make a list of those 
children who showed great activity 
and those who tended to be inert, 
Four were listed in each category. 
The 4 showing great aotWity in the 
play group are all below the median in 
tension, and 3 of the 4 have tension 
ranks in the lowest third. The 4 
showing least activity in the play 
group are all above the median in 
tension and, of these, 3 have tension 
scores in the highest third. 

Ratings on the use of small muscle 
groups rather than large ones yield 
similar results. Two out of 3 of the 
children who use small muBcle groups 
most often have tension scores in the 
highest third, while both of the chil- 
dren who use large muscle groups 
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most often have tension scores in the 
lowest third. 

Success in a motor performance was 
also found to be related to tension. 
The teat in the Merrill-Palmer series 
Tvhich requires the child to trace an 
irregular figure was given to 10 of these 
children. Of the B who failed it, only 
1 was below the median in tension, 
while 3 of the 6 held ranks 1, 3, and 4 
in tension. 

General observation supports the 
conclusion that tense muscles interfere 
with freedom and case of motor re- 
sponse and frequently, if not generally, 
produce awkwardness in the execution 
•of muscular performances. 

Tension and ^physical contacts 

Miss Alice Loomis (6) recorded the 
physical contacts made spontaneously 
by the nursery school children. A 
full description of her method has ap- 
peared in a recent publication, from 
which the following is an excerpt: 
"Each child was observed in 15-minute 
periods during spontaneous activity 
when at least four other children were 
present with opportunity for social 
interaction, with a total of 2 hours ob- 
servations on each The observa- 

tions covered 12 weeks . . . 

There were 13 children for whom 
there were data on both physical 
contacts and tension. The rank order 
coefficient of correlation between ten- 
sion and total number of physical 
contacts is —0.54 dz 0.14. The Pear- 
son r for these data, as reported by 
Loomis, is —0.46 dz 0.15. 

Physical contacts were of two types: 
accidental and intentionaL Inten- 
tional contacts were defined as "the 
sum of aggressive and friendly contacts, 


that is, all physical interactions except 
the neutral or accidental ones.” The 
rank order coefficient of correlation 
between tension and intentional con- 
tacts is —0.70 zt 0.10, while the Pear- 
son T has been reported to be —0.73 zh 
0.09. Loomis concluded that "the 
descriptive notes in each case con- 
firmed the conclusion that, in this 
study, children with the highest mus- 
cular tension tended to aVoid physical 
contacts though not necessarily social 
contact, the means being as varied aa 
the individual.” 

It is of interest to note in this con- 
nection that Johnson and Wilson (6), 
in a study of tension during a tapping 
performance, reported that "analysis 
of the behavior of these children in 
social relations shows that the children 
with high pressure records had difficul- 
ties in adaptation.” Duffy (2, 3), 
in an earlier study of tension, had 
quoted statements from nursery school 
records which showed that the chil- 
dren with highest tension were fre- 
quently "problem children,” and, in a 
later study, has shown that "individ- 
uals with higher tension scores tended 
to be rated lower on stability and 
degree of adjustment to the environ- 
ment.” It was shown also that 
"habituation to a situation tends to 
decrease tension.” 

The sensitivity and the difficulties 
in adjustment in social situations 
which seem to characterize the "high 
tension” child undoubtedly deserve 
further investigation. Miller (7) 
found, in a study with adults, that, in 
general, an electric shook caused a 
smaller arm movement and wels re- 
ported as less disagreeable with relax- 
ation than without, It seems prob- 
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able that high tension either produces 
or ifl the result of increased sensitivity 
to stimulation. If this supposition ia 
correct, it would follow that indi- 
vichialfl with high tension might fre- 
quently react more intensely tlian 
other indivicluals to various types of 
physical and social contact. Hence, a 
free and easy relationship with other 
individuals and with the environment 
in general would be, for them, more 
difficult. It may be that from the 
tensions created by the impact of these 
individuals with their environment 
come many of our works of art and our 
polemics against existing social and 
economiG conditions, 

Ten&ioji and emotional episodes 

Misa Sophie Moissidca (8) observed 
and recorded emotional episodes which 
occurred during play activity from nine 
to ten in the morning. She included 
in. her study all inatancea of laughter 
or crying which were visible or audible. 
The total observation period covered 
37 hours. Since not all children were 
observed for an equal period of time 
she calculated for each child the share 
in emotional episodes per hour of 
presence. 

These data correlate very negligibly 
with tension, the rank order coefficient 
of correlation being OM ± 0.17. 
The result need not seem surprising, 
since individuals differ greatly in fche 
degree to which they express emotions 
overtly. Share per hour in emotional 
episodes bears a slightly closer rela- 
tionship to degree of smoothness of tho 
tension tracing. The product moment 
coefficient of correlation is 0.38 zh 0.14. 
This aspect of the tension tracing has 
been held by the writer to indicate 


degree of inhibitiDu and possibly, of 
coordination. Five of the children 
had a very irregular tracing and 6 a 
very smooth tracing. No one of 
the 5 with a vei y smooth tension trac- 
ing ranked in the highest third in 
emotional episodes, and no one of the 5 
with a very irregular tension tvaomg 
ranked in the lowest third in emotional 
episodes. 

Tension and nwnber of words used 

For 15 of the children there was a 
complete record of all the language 
used during a period of 12 hours. An 
analysis of these records provided a 
count of the words used by each child. 
Tho rank order coefficient of correla- 
tion between tension and number of 
words used is —.37 ± 0.14. Four of 
the 6 children who are highest in tension 
are in the lowest third for the number 
of words used, but only 2 of the 6 chil- 
dren lowest in tension are in the high- 
est third for the number of words used. 
Evidently, there is here a close associa- 
tion between high tension and the use 
of few words, but not between low 
tension and the use of many words. 
The analysis of the speech records may 
be taken as an index of the extent of 
the vocabulary, but not of the volume 
of speech, of the various children. 

Tension and behauior during mental 
testing 

During the mental examination the 
ehildren were in relatively similar 
situations. It is, therefore, of interest 
to compare the records of the behavior 
of the children with the highest tension 
scores with those of the children with 
the lowest tension scores. Among the 
observations on the 4 ehildren with 
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highest tenaion scores we find the fol- 
lowing remarks : 

Subject 1 — The rating may be ten- 
tative as attention was fleeting 
throughout, 

Subject 2 — He appeared completely 
at ease and happy in the test situation. 
He was extremely alert^ active, and 
exuberant. There was much extra- 
neous activity. He was constantly 
shifting hia chair and footstool and 
alternating between a sitting and stand- 
ing position. He wag sensitive to out- 
side noiaea, such as movements in the 
hall, 

Subject 3— She was very much at 
case and happy throughout both test 
periods. There was spontaneous con- 
versation, both relevant and irrelevant. 
She worked deliberately and accu- 
rately, but not with maximum speed. 

Subject 4 — He reacted to any imag- 
ined difficulty by throwing the teat 
materials on the floor. He always 
picked them up pleasantly, seemed 
relieved by hia outburst, and went on 
with the test, 

Among the observations on the 4 
■children with the lowest tension scores 
we find the following remarks : 

Subject 13 — He appeared at ease 
and happy in the test situation. He 
worked deliberately and s teadily . 

Subject 14— She worked delibcr- 
atelyaricl with great care and precision. 

She seemed to be the type of child 
who solves problems by insight, almost 
never resorting to trial and error 
methods. 

Subject 15 — Her interest and per- 
siatance were marked throughout. 

Subject 16^He adjusted sponta- 
neously to the test situation. Conver- 
sation was frequent and relevant. 


Three of the 4 children with the 
highest tension were inattentive, rest- 
less, or impulsive, while the 4 children 
with lowest tension were described as 
deliberate, persistent, or exceptionally 
well adjusted to the test situation. 
For the 4 with the lowest tension there 
were no remarks to indicate reatleaa- 
neas, emotional outbursts, or diatraoti- 
bility. 

STJMMABY AND CONCLUSIONS 

The data presented here suggest the 
possibility of correlations between 
muscular tension and various physical 
and physiological factors, such as 
weight, body build, and range of sys- 
tolic blood pressure and of pulse rate, 
Similar correlations are suggested with 
various aspects of behavior, including 
muscular performances, number of 
physical contacts, number of words 
used, and degree of restlessness and 
inattention in such a situation as a 
mental examination. 

It seems more than probable that 
children who habitually manifest a 
high degree of muscular tension are 
likely to have special problems which 
must be recognized and dealt with in a 
constructive fashion if they are to 
achieve their ultimate possibilities for 
poise and for generally well-coordi- 
nated behavior. Children of this type 
seem especially likely to be very sensi- 
tive to stimulation of all kinds. This 
excess sensitivity exposes them to 
certain dangers. It may lead to 
insufficiently controlled behavior of va- 
rious sorts, including stammering, en- 
uresis, impulsive emotional outbursts, 
and general restlessness. It may, on 
the other hand, be accompanied by 
extreme inhibition, leading to with- 



206 


Duffy: Muscular Tension 


drawal or lack of participation in ira- 
rions types of activity. In either event 
it mcreases the complexity of social 
adjustment. Free and easy physical 
and social contacts are less possible, 
because responsiveness is so great, 
The impact of the disagreeable aspects 
of the environment is felt more keenly, 
and there is need for guarding against 
the development of undesirable ont- 
lets for the resulting tension. Physi- 
cal welfare also may suffer from the 
exhausting effects of too frequent ex- 
citement. Bub the sensitivity and 


the energy of response which may, 
under certain circumstances, be such 
liabilities may, under other circum- 
stances, be valuable assets, contribut- 
ing to the production of remarkable 
aciiievemonts of various kinds. It 
seems highly important that research 
in this field should provide us with 
more accurate information about the 
physical and behavior tendencies of 
the tense child, for with him guidance 
of reactions becomes of paramount 
importance. 
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The Effect of Unusual Stimulation on 
Motor Coordination in Children 

Pauline Eiqlbr 


T he ability of children to coordi- 
nate their reactions in response 
to a atimulufi pattern that in- 
volves one or more unusual stimuli is a 
problem of learning. A study of the 
progress in coordination of the move- 
ments of the hand which the child can 
make with visual and electo-tactual 
stimuli recurring at regular intervals 
appeared to be of value in finding not 
only whether the child is or is not 
able to make the correct responses, 
but also in giving an analysis of the 
types of responses made in the at- 
tempts to learn such a problem. 

In this problem are involved some 
factors which have been previously 
investigated in connection with studies 
on the complication experiment, sim- 
ple reaction time experiment, syn- 
chronic reaction experiment, and prob- 
lems involving hand-eye coordination. 
Because of these implications a brief 
historical survey will be given of this 
work. 

In the latter part of the eighteenth 
century astronomers were interested in 
the errors of estimation made by ob- 
servers. It was found that in the 
"eye and ear^^ method of fixing the 
instant when the star in its transit 
crossed the reticle of the telescope, 
individuals varied in their attempts to 
synchronize the time of the passing of 
the star with the beat of the clock. 


The diiferpncGS in errors of estima- 
tion were dependent upon a factor 
which was termed the "personal equa- 
tion." Principally from the works of 
Bessel, Struve, Argelander, Gill, Wolf, 
and Rogers (30) it was found that the 
nature of the object observed, its 
magnitude, its direction and rate of 
movement, and the illumination of the 
field were influential upon the esti- 
mates; likewise that the position of the 
observer, his physical condition, the 
habits set up by the rhythmic recur- 
rence of the stimuli, the knowledge of 
the amount and direction of the errors, 
and the direction of attention were all 
factors that influenced the amount and 
direction of the error of estimation. 

From these investigations on the 
personal equation there developed a 
type of experiment dealing with an 
analogous problem and termed the 
"complication experiment." The 
term was devised by Wundt to apply 
to the study of the temporal relation of 
a single impression introduced sud- 
denly into a continuous series of im- 
pressions. The first experiment made 
by Wundt was one in which the reac- 
tor watched an index-hand traverse a 
graduated circular dial, while listening 
to a series of sounds which had the 
same rhythmic period as the revolu- 
tions of the index-hand. The subjects 
then attempted to judge the position 
207 
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of the hand coincident with the sound. 
The purposes of the two types of 
experiments, the personal equation and 
the complication reaction, were analo- 
gous in that there was to bo found 
the coincidence of the star and the 
meridian on the one hand, and the 
eynchronization of the index-hand with 
the sound on the other. In both ex- 
periments two types of errors were 
made: (1) the assumed coincidence 
which was made prior to the actual 
coincidence, termed a negative error, 
and (2) the assumed coincidence was 
made later than the actual ooincidence 
and called the positive error, 

From the early studies which have 
been reviewed by Burrow (8) and from 
later studies by Dunlap (9) and Yoor 
kum (39) the following facts were 
found: (1) Both rate and practice 
influence the amount and direction of 
the error; (2) The eye movements oc- 
curring with the upward and down- 
ward movement of the index-hand had 
a decided influence on the direction of 
the error; (3) The type of error made 
waa influenced by the direction of the 
attention. If the visual stimulus wore 
attended to, there occurred a prepond- 
erance of positive errors, while more 
negative errors occurred when atten- 
tion was centered on the auditory 
stimulus; (4) The differences in re- 
sults when the impressions were pre- 
sented to one sense or to two senses 
were practically negligible relative to 
tho type and number of errors; 
(B) Two general types of judgments 
were made — "spatial” and "temporal.” 
The "spatial” judgment was that 
which was made when the subject per- 
ceived the spatial position of the dis- 
crete stimulus in relation to the align- 


ment; the "temporal" was that which 
waa made when the subject perceived 
the temporal relation between the two 
stimuli, This analysis aided in deter- 
mining the type of errors made under 
certain conditiona; (6) Types of fix- 
ation (natural, exact, pointer-pursuit) 
have been studied and show a direct 
relation to the amount and direction 
of the error, 

The next phase of the complication 
problem which weis studied was that 
of rhythmic rcac tions. In these exper- 
iments the subject was required to 
synchronize a reaction (tapping a key) 
to a sound or flash which was repeated 
regularly at several different rates. 
From the studies of Scripture (31, 32), 
Johnson (19), Mijake (22), and Dunlap 
(10), the results were found to be simi- 
lar to those in the complication experi- 
ment. Anticipated and lagged reac- 
tions were made to both modes of stim- 
uli. The amount and direction of the 
error were influenced by the rate of the 
stimulus and by prnctico. The direc- 
tion of attention either to tho stimulus 
or to the reaction had a varying influ- 
ence on the type of reaction made by 
different individuals. The reaction to 
the auditory stimulus was slightly ear- 
lier than that made to the visual stim- 
ulus. Because of the brief duration 
of the stimuli accurate aynchronization 
rarely occurred. 

The simple reaction time experiment 
arose in connection with these two 
problems. A ourrent definition of 
reaction time is "the period elaps- 
ing between the application of a 
‘stimulus' and the beginning of the 
‘action' which the stimulus initiates." 
The work of Cattell (12) and his co- 
workers and students has shown that 
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some of the factors and conditions 
which influence the reaction time 
are: the sense organ stimulated; the 
intensity, size, and duration of the 
stimnlus; the length of the fore-period; 
the type of the reacting movement; 
practice, attention, distraction, and 
fatigue; incentives, punishment, drugs, 
and age; and individual differences 
themselves. The simple reaction dif- 
fers essentially from the complication 
and synchronic reactions in that in the 
latter two the stimuli are recurring 
rhythmically and several stimulations 
are to be reacted to. In the simple 
reaction experiment only “one'^ reac- 
tion is made to stimulus. 

The complication and synchronic 
experiments have been made only with 
adults as subjects. It was one purpose 
of the present experiment to see what 
children of young ages would do in 
similar situations. 

Ability of pre-school children in 
eye-hand coordinations was studied by 
Johnson (18), Baldwin and Stecher 
(3), Wellman (35), and Gesell (13). 
These investigators used the beat of a 
metronome as a recurring stimulus. 
Their results showed age differences. 
Some found sex differences aside from 
definite and wide individual variations. 
Studies of children over six years of age 
are those of Bryan (6), Whipple (37), 
Heinlein (15), Bolton (5), Bagley (2), 
Glenn (14), Wilson (36), and Jones 
(20) . Again, some form of hand move- 
ment was to be made in coincidence 
with a recurring sound. The results 
for the total accuracy as well as accu- 
racy for each stroke, although not of 
synchronization, showed age differen- 
tiation. Bolton and Bagley found sex 
differences, and Wilson and Jones 


found a positive relation between 
intelligence and the score. 

For the studies on adults, aside from 
those previously discussed, in which 
synchronization was a factor, those of 
Bogardus (4) and Perrin (26) are not- 
able. Both used experimental situa- 
tions in which the subject was re- 
quired to place a one inch cube on a 
designated one inch square. A block 
was picked up from a box with the right 
hand and placed on the square. It 
was to be removed with the left hand 
and placed in a funnel by which it wag 
returned to the starting box. The 
blocks were to be placed at the rate of 
one a second. A revolving arm (one 
revolution a second) was so connected 
that its path lay over the square. If 
the block were not removed, the revolv- 
ing arm would hit it. The square was 
connected electrically ao that a record 
could be made of any displacement of 
the block (accuracy score). A record 
of the revolving arm showed the 
accuracy of synchronization of each 
placement. Both investigators found 
wide individual variation and a tend- 
ency toward greater inaccuracy with 
the use of faster rates and longer work 
periods. 

Still another important factor which 
is involved in the present study is that 
termed "motivation^ ‘ and its effect 
upon "learning." The problem of 
motivation has been of interest to 
experimental psychology from a fairly 
early stage in the development of that 
science to the present day. From the 
beginning of interest in this problem, 
punishment or pain has been one of the 
favorite modes of studying motivation. 
Among the forms of punishment 
adopted, the electric shock has prob- 
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ably been used more extensively than 
any atheii The electric shock as a 
motivating factor in any kind of learn- 
ing or behavior experiment belongs 
to that type of incentive to which the 
animal or individual reacts negatively. 
It has been referred to rather loosely 
as a "negative motivation.'’ 

The study of mo fcivation on humans 
developed from investigations of ani- 
mal motivation. Vot the moat part 
similar problems with similar methods 
were studied. Electrical stimulation 
as a motivating factor has been used 
on humans in studying muscular con- 
tractions, reaction time, accuracy of 
movement, rate of movement, dis- 
crimination, and inhibition of reaponae. 
Miller (21) studied the effect of muscu- 
lar contraction and relaxation on the 
non-voluntary response to an electric 
shock. It was found that during the 
relaxed condition the extent of the arm 
movement was decreased; the reaction 
time of the movement was increased; 
and the apparent intensity or unplcEia- 
antness of the shock was diminished. 
Johanson (16) studied the influence of 
an electric shock as punishment upon 
reaction time. He found that the 
actual percentage saved in the punish- 
ment series as compared with the nor- 
mal series was 14.8 per cent or 20 sigma. 
Rexroad (28) investigated the effect of 
the eleotrio shock on accuracy of reac- 
tion to a continuous multiple choice 
problem. He concluded that the pun- 
ishment had three effects — disruptive, 
incentive, and iostructive. However, 
the resultant of the three effects in no 
case offset the effects from individual 
differences and daily fluctuations. 
Bunch (7) investigated the effect of a 
definite intensity of electric shock on 


adult human maze learning. She 
found that fchero was a 60 per cent 
reduction in the number of trials; de- 
crease in the number of errors; and 34 
per cent decrease in time per trial as a 
result of the intensity of shook Used. 
Vaughn and Diserena (34) s fciidied the 
comparative effects of three intensities 
of electrical punishment on Learning a 
maze. The experiment showed that 
light and medium intensities were moat 
efficacioua for learning as measured by 
errors and time. Vaughn’s study (33) 
of the effects of positive and negative 
instnictioiiB in produciug inhibitory 
behavior showed the superiority of the 
actual punishment (electric shook) 
over other motives. There were found 
to be large individual differences, and 
the children were leas influenced than 
adults. For all the subjects the effects 
of negative instruction not accompan- 
ied by shock wore off rapidly . McTeer 
(25) investigated the effect of an elec- 
tric shock as punishment in a ten-unit 
fingcr-ieaponse multiple-choice serial- 
order learning problem, and the effect 
of the shock when applied to the anlde 
as compared to the effect when applied 
to the reacting finger. The experi- 
ment showed that the punished group 
learned the problem with fewer trials 
and fewer errors than the non-punished 
group. Also, when the intensity was 
kept constant, the differences in results 
from differences in application were 
negligible. McTeor reports two un- 
published studies carried out at the 
University of Wisconsin which inves- 
tigated the effect of punishment ap- 
plied to the reacting hand in maze 
learning as compared to the effect 
when punishment was applied to the 
non-reacting hand. One experimenter 
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found that punishment applied to the 
reacting hand waa more efficacious in 
the learning problema. The other 
found practically no significant differ- 
ences in the results of two groups, one 
with and one without shock. 

phoblem and appaeatus 

The specific problem of the present 
investigation waa to study the ability 
to learn to synchronize a finger reac- 
tion with a recurring flash of light, and 
to analyze the development of thia 
synchronization. 

For this experiment an apparatus 
waa devised so that a study could be 
be made of the way in which reactions 
were modified in development of co- 
ordination, and the effect of unusual 
stimuli upon thia co5rdination. 

The experiment consisted chiefly of 
a stimulus (a red light) flashing inter- 
mittently at a rate of once every two 
seconds. The duration of the flash 
was two-thirda of a second, and the 
interval between flashes was one and 
one-third seconds. The response to 
the stimulus was the 'depression of a 
reaction key, If the key were pressed 
when the light was on, a bell would 
ring; while, if the key were pressed 
when the light was off, the bell would 
not ring. An electric shook circuit 
was connected so that in parts of the 
experiment, whenever the key waa 
pressed when the light was not on, a 
slight shock (.2 milliampere) would 
be received by the subject. Thia 
electro-tactual stimulation caused a 
slight pricking or tickle effect. A 
kymographic record waa made of both 
the stimuli and the reactions. 

This experiment waa somewhat sim- 


ilar to other studies in which rhythmic 
stimuli were used in that the stimulua 
waa responded to by the depression of 
a key. However, it differs in that the 
stimulus waa not inatantaneoua but had 
a duration. Thia made it possible for 
many correct Bynohronic reactions to 
be made; whereas in reactions to stim- 
uli of very brief duration, the exact 
synchronization rarely, if ever, occurs. 
Also, in previous synchronic experi- 
ments, work was done both with and 
without knowledge of the results, the 
knowledge being obtained from the 
scores or from the record after the test 
trial. In this experiment the ringing 
of the bell indicated the correctness 
of the response; the electric shock was 
also a check on the correctness of the 
response, Thus for each reaction, 
the auhject Icnew whether or not the 
responae was accurate. 

It was found that the children liked 
the bell and worked to make it ring. 
In this way the bell acted as a positive 
motivation. The shook was disliked 
and effort was made to react so as to 
avoid it. In this way the shock served 
OB a negative motivation. The experi- 
ments in which the electric shock has 
been used as a punishment have been 
those in learning and in reaction times, 
bub the shock has never, to the 
author's knowledge, been used in ex- 
periments with the rhythmic stimula- 
tion. It has not been used on such 
young ages, although the threat of a 
shock has been used to inhibit move- 
ment — Vaughn (62). 

The apparatus itself conaiated essen- 
tially of four main units — the stimulus 
unit, the reaction unit, the shook 
unit, and the recording unit. The four 
units were coordinated, but for explan- 
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atory purposes they will be taken up 
separately. 

The stimulus unit consisted of a 
synchronous motor (Dunlap model) 
which was used to drive four com muta- 
tors arranged in pairs. The separate 
commutators for each pair were so con- 
structed that either could he adjusted 
with respect to the other in order that 
the relative period during which the 
commutator brushes were in contact 
with both members of the pair of com- 
mutators could bo varied over a rela- 
tively wide range. This permitted a 
variation in the relative amount of 
time the commutators were closed to 
the amount of time they were open for 
any given rate of speed. The absolute 
rate of the rhythmic stimulation was 
controlled as follows. On the shaft 
which carried the bank of commuta- 
tors were several drive wheels of vary- 
ing circumferencEB, The drive belt 
from the synchronoua motor could be 
looped over any one of these and the 
speed with which the commutators 
revolved depended upon the size of the 
drive wheel used, aince the speed of the 
synchronous motor was constant. One 
pair of commutators was set so that a 
circuit was opened and closed causing 
the light to flash intermittently at the 
rate and with the duration desired. 

The reaction unit consisted of a reac- 
tion key, the button of which was in- 
sulated by a sheet of bakclite from the 
remainder of the key. The circuit 
through one recording pen remained 
closed, when the key was untouched, 
and was broken when the key was de- 
pressed; this circuit could be made and 
broken independent of the commuta- 
tors of the control mechanism. In a 
second circuit, the stimulus light was 


connected in a series with one set of 
commutators. Whenever these com- 
mutators \Yere in a position to close 
this circuit the light would flash. In 
addition to this a small electric bell was 
connected in series with the anmo set of 
coinmutatora in such a way that the 
closing of the circuit through the reac- 
tion key would cause it to ring. An- 
other factor in the reaction was the 
possibility of an electric shock. This 
will be explained in the following 
section. 

Reference may be made for the con- 
struction of the electrical unit to Dun- 
lap (21). This consists essentially of 
a rotary converter which was hooked 
directly to a D. C. lighting source. 
The converter thus supplied alternat- 
ing current which waa stepped-up by a 
transformer from 60 volts to about 
2300 volts. This high voltage was 
poased through resistance which cut 
down the amperage to a very low and 
limited range. The actual amperage 
within a small range could be regulated 
by a rheostat. The current used was 
,2 milliampere, It was believed that 
using a voltage this high would prac- 
tically eliminate the factor of varia- 
tion in skin resistance between sub- 
jects. 

The circuit from the shock-box (indi- 
cated in figure 1) was connected with 
the other pair of the commutators 
driven by the synchronous motor. 
From one of this pair of commutators a 
lead went to the wrist band which was 
fastened to the reactor^s wrist. This 
wrist band was a thin piece of phos- 
phor-bronze held in place by an elastic 
band. From the other commutator a 
lead went to the button of the reaction 
key. The shock was not used during 
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all performances of the subject; so 
when it was not desired, the circuit 
could be cut out entirely by a hand 
switch, The wriat band was strapped 
to the Bubject'a wrist. Contact was 
made with the button of the key when 
reacting to the light stimulus. In this 
way the shoclc circuit was completed 
through the body, key, and wrist band. 


was connected with the pair of com- 
mutators which regulated the light 
stimulus. The other pen was con- 
nected with the reaction key circuit in 
such a way that a mark of the pen was 
made whenever the key was pressed, 
regardless of the stimulus, The two 
pens were set together so that the rela- 
tion between the occurrence of the 



When both commutators were closed, 
the shock circuit was shorted through 
the commutators, and the subject 
could receive no shock, whether he 
touched the reaction key or nob. If 
the shook circuit were not closed 
through the commutators, the current 
would pass on down to the wrist band 
and to the button of the i‘eaction key. 

The last unit was a continuous paper 
kymograph device with two electro- 
magnetic activated pens. One pen 


stimulus and the reaction could be ob- 
tained from the record. 

For the coordination of these four 
units, the two pairs of commutators 
were arranged so that the stimulus cir- 
cuit would be made and the shock cir- 
cuit would be shorted simultaneously. 

SUBJECTS 

Both children and adults were used 
in the experiment. These may be 
considered as constituting the two 
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major groups of subjects. In the 
main experijnent the adult gi'ciup con- 
aisted o( 20 persona, 9 men and 11 
women. All but 4 of these were grad- 
uate students in the Psychology de- 
partment of the JohuB Hopkina Uni- 
versity. Another group of 10 adults 


the experiment wore menibera of the 
Johns Hopkina Child Institute, 
Three separate series were given with 
children as aubjecta, There were 19 
children, 13 boys and 6 girls, who took 
part in the first serica; 12 boys in the 
second scries; 22 children, 13 boys and 


TABLE 1 

Chronological grouping of children 
First proUminary series 

Groupl, ChTaBQlDgioalagDTsngc— lyr. llmoa, toByrB.llmoa, In toUig once quotient 


range — C 6-181, 





cnnoNo^oaicAt, aob 




UnJQr 3 
yoMH 

2-3 yonra 

3-4 yoRFB 

4-S yoani 

1 6-0 yoQTB 

Total 

Ko 

1 

4 

0 

4 

4 

10 

i,q 

111 

110-181 

iQo-iar 

06-138 

100-137 

i 



Second preliminary series 

GroupII, GhTQaologicalagorangfl— 'lyr, Smoa, tolyra. lOmoa. IntelUgouce quotient 
t&nge — 107-101. 



cimouaLaaicAL AoJi 


1-2 yenra | 

2-^ ycyira 

3^4 years 

4-6 yoara 

B'O yoArp 

Total 


2 

1 

0 

3 

0 ' 

12 

I. Q 

107-130 

161 

120-160 

112-121 




Learning sonoB 

Group III, Chrouologicnl ago range— 2 yra. Q moa. to 6 yre. 10 moa. Intelligence 
quotient range— 89-lQl. 



CI|nONOI,OQICAL AOB 


1-2 yoara | 

2-3 yoara | 


4-fi yoara 

6-0 years 

Total 

No. 

0 

1 

14 

0 

1 

22 

L Q 

1 

161 

80-160 

111-133 

121 



participated in a preliminary scries 
previous to the final ‘learning'^ aeries. 
This group included 4 men and 6 
women. Nine of these individuals 
took part in both aectiona of the 
experiment, 

All of the children who took part in 


9 girls in tho third scries. In the fol- 
lowing table (table 1) arc shown the 
ago range and the number of children 
in each age group for the three series. 
Tho I. Q, range taken on the Stanford 
HevisLon of the Binet scale ifl also given 
in this table. 
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PnOCEDUKE 

For aduUs 

For the preliminary testa the rate 
of the flash was one every second. 
Forty-five stimuli were given, fifteen 
of which were without shock and thirty 
were with shook. The subjects were 
not instructed concerning the shock 
until the beginning of the last fifteen 
of the thirty shock stimuli. At that 
time they were informed that a shock 
would be received if the key were 
pressed at any time when the light 
was off. The same subjects were 
given a second trial under the same 
conditions. 

For the "learning” series the sub- 
jects were given the following written 
instructions at the beginning of each 
trial. "When you look into the black 
box, you will see a red light flash on 
and off. If the key is pressed when the 
light is on, a bell will ring. If the key 
is pressed when the light is off, the 
bell will not ring. Your problem is to 
touch the key quickly every time the 
light comes on, and make the bell 
ring, At the signal ‘Ready — Go' start 
tapping the key with each flash of the 
light. Continue until the signal 'Stop' 
is given. Be sure to tap the key only 
while the light is on.” Forty-five 
stimuli were given at a rate of one 
every two seconds for each trial, 15 of 
which were without shock and 30 of 
which were with shook. Ten trials 
were given. Knowledge of the shock 
was not given until the beginning of 
the last 15 of the 30 shock stimuli of 
the first trial. It was not necessary to 
repeat this after the first trial. Three 
individuals were unable to s 3 aichronize 
perfectly at the end of the 10 trials so 


additional trials were given until one 
perfect S3mchronization trial was 
obtained. 

For children 

The first preliminary test consisted 
of two trials. The rate of the flash 
was one every second and a half. 
Ten reactions were taken without the 
shock and twenty with the shock 
regardless of the number of stimuli re- 
quired for the number of reactions. 

The second preliminary test also 
consisted of two trials. The rate of 
the flash was once every second. 
Forty-five stimuli were presented to 
which the child was to react. No 
shock was used for these trials. 

For the main test or the "learning” 
series ten trials were given on separate 
days. The rate of the flash was one 
every two seconds, and the duration of 
the flash waa two-thirds of a second. 
It was found by the preliminary 
testa that a rate faster than this was 
too difficult for children of this age. 
The following instructions were given. 
"Let us lift up this door. Do you see 
the red light? Now watch it. It goes 
off and on, doesn’t it? If we touch 
this button real quickly when the light 
is on, a bell will ring; like this'^ — 
demonstration— "Now you try it. 
Touch the button whenever the light is 
on and make the bell ring.” Practice 
was given on touching carefully and 
quickly. "That's fine. Now let's put 
the door down; when I lift it up, you 
be ready to touch the button. When 
I say ‘Go' see if you can touch the but- 
bon eacli time the light is on and make 
the bell ring. Get your finger ready — 
‘Ready — Go' — touch the button every 
time the light is on.” Practice was 
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given before a record was taken for the 
first two trials. Forty-five stimuli 
were given for each trial, 16 of which 
were without shock and 30 with the 
shock. The subjects were not told 
of the shock until 15 stimuli had been 
given or unless they stopped reacting, 
in which case they were informed that 
they would get a *'buza^’ if they 
touched the key when the light was off. 
It was found after two or three trials 
that twelve children were too "afraid” 
of the shock to obtain satisfactory 
results by using it; so, the shook was 
not used in the remainder of bhe trials 
for those children. All other condi- 
tions remained the same. 

Motivation 

The experiment itself proved to be 
very interesting to the children, but for 
further motivation each child was 
given a cord with one colored bead on it 
at the end of the first trial. After 
each practice period the child was 
given one or two beads to string on his 
cord. All of the cords were kept in the 
experimental room until the end of tho 
series, then the child was given his 
string of beads. 

nESTJi/ra 

Before considering the results ob- 
tained in the experiment, it would be 
well to discuss briefly the nature and 
oharaoteriatica of the graphic records 
which were obtained of the subjects^ 
performances and from which tho 
quantitative meEiauiementa were 
secured, 

By the use of electro-magnetic mark- 
ers, two eeparate lines were drawn 
upon the continuous roll of record 
paper — a time line and a reaction line. 


The time line showed a deflection each 
time the red light flEished on and off, 
and at the same time gave an indication 
of the length of time the light was on. 
The reaction lino varied quite inde- 
pendently of tho time line and showed 
a mark each time the reaction key was 
depressed. 

It is quite evident that the reaction 
marks and the time marks for any 
single record may stand in any relation 
to one another, That is, the reaction 
mark may show that the reaction took 
place during the time the light Avas on, 
or it may show that the reaction oc- 
curred at varying intervals before or 
after the light fleshed. 

In order to make use of all reactions, 
whether correct or incorrect, and in 
order to facilitate handling of the 
meoauremonts, all reactions which 
were made were consigned to some one 
of four separate categories or types of 
reactions. These four classes of reac- 
tions were chosen and named because a 
predominance of responses seemed to 
fall into four well-defined groups and 
the name given to each group is typical 
of the spatial position of the reaction 
in that group with respect to the time 
line. 

The first group was termed "syn- 
chronizing reactions" or "synchroniza- 
tions.” Only those reactions which 
were made and completed during the 
time tho light was on were included in 
this group. Such a reaction can be 
called a movement which tho subject 
Heis accurately synchronized with the 
recurring stimulus or red light. 

A second class of possible reactions 
made by the subjects was tlie type 
termed "asynchronizations” or com- 
plete misses. In this group fell those 
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responses which were initiated and 
terminated during the time the red 
light was off. This type waa a com- 
plete miss or error inasmuch as the com- 
plete movement took place between 
flashes and the instructions were to 
depress the reaction key while the red 
light was on, 

A third type of response was that 
called ' 'anticipatory reaction" or "an- 
ticipation." This type was character- 
ized by the fact that the reaction was 
commenced and the key was depressed 
prior to the appearance of the red light, 


c D 


eating that the subject delayed the 
final portion of his reaction. 

These four types of reactions are il- 
lustrated in figure 2. 

It must be mentioned that these 
types of movement are only character- 
istic of the great majority of responses. 
However, in some cases responses oc- 
curred which were difficult to consign 
to any one category. For example, a 
child may have kept the key depressed 
for a time during which any number of 
stimuli were presented. Such reac- 
tions did occur at times and were 


H 


B E 

F 





> 




C D - 


M 



+ S 


Fiq. 2. Types op Response 

S indicates etimulua line, R indicates reaction line. AB represents the duration of the 
flash of light. CD repreaenta the duration of the complete reaction, X indicates synchro- 
nized reaction; II, asynchronized reaction; 111, anticipated reaction; and IV, lagged re- 
action. 


yet the reaction was completed during 
the flash. In other words, the begin- 
ning of the reaction anticipated the 
light, but a portion of the response was 
synchronized with the light. 

A fourth and final class of responses 
was that in which the reaction of the 
subject was initiated during the period 
the light was on and the first part of 
the movement was accordingly syn- 
chronized with the stimulus, but the 
subject failed to complete the reaction 
by the time the light was extinguished. 
This type of reaction was designated 
as a "lagging reaction” or "lag" indi- 


handled as beat they could be. An- 
other factor to be considered in the 
types of reactions made was the fact 
that quite often, especially among the 
younger children, the subject failed to 
react at all. These failures to react 
appeared in numbers sufficient to war- 
rant their consideration and account 
will be taken of them in the results 
obtained. 

In the discussion of the curves and 
tables which embody the results, the 
criterion of learning is taken aa an in- 
crease in the number of correct re- 
sponses made during the final trials 



318 


Eiglee : EfEect of Stimulation 


in the series as against the mimber of 
correct responses made on the first few 
trials. Correct responses are those 
which have been classified ag perfect 
"synchronizationa'^ in the above dis- 
cussion of types of reactions. In the 
curves which follow > if the lino indi- 
cating the number of Bynchronlzations 
shows a marked rise in level, this is 
talccn na an indiention of learning, 
Although this criterion of learning 
depends essentially upon the trend of 
the synchronization curvCj neverthe- 
less it is apparent that any quantita- 
tive change in the other types of reac- 
tions may throw considerable light 
upon the process of acquiring the cor- 
rect response. The elimination of the 
incorrect movements is equally impor- 
tant in the learning procesH^ and if it 
can be demonstrated that throughout 
the aerieg of trials, the number ol incor- 
rect responses diminiahea as the num- 
ber of correct responses increases^ then 
there is no hesitation in asserting that 
learning has taken place, 

In the learning series the total group 
of children was handled throughout the 
experiment as a single group, Very 
soon after the beginning of the investi- 
gation it was noticed that the results 
given by the older children were char- 
acteristieELlly different from those given 
by the younger cliildien. As indi- 
cated earlier in this article, the age 
range of the children was from two to 
six years, and it is not startling that 
within a range this great, differing 
types of results wove obtained. The 
differoncGa between the two groups 
could be observed in their in ter eat in 
the situation, in the difficulty with 
which their attention wag held, and in 
their abilities in motor coordination. 


As a result of this differentiation, the 
number of children was considered as 
two separate sub-groups* But an- 
other complication appeared very soon 
after the introduction of the electric 
shock into the experimental situation. 
Some children of both the younger and 
the older groups tended to become 
‘'emotionally upset” aa soon as this ele- 
ment was involved, furthermore, in- 
stead of growing accustomed to the 
shockj Bome of those children grew 
more and more "afraid” and more 
difficult to handle. This antagonism 
to the shock continued in apite of the 
fact that the shock was relatively light 
and BO arranged that it could not possi- 
bly injure the children. Accordingly, 
after the third or fourth trial, the shock 
wa;3 discontinued for those children 
who appeared to be too much dis- 
turbed by it. As stated previously, 
some of these children wore mem- 
bers of the older group and some be- 
longed in the younger group. The 
group of children was therefore di- 
vided into four sub-groups, ns follows: 
(1) older children on whom the shock 
was used throughout; (2) older chil- 
Iren with the shock removed after 
the initial trials; (3) younger children 
on whom the shock was used through- 
out; and (4) younger eliildren with the 
shock removed after tho initial trials. 
The older group with shock used 
throughout consisted of 6 boys and 
tho older group tested without the 
shock consigted of 5 ehildron, 4 girls 
and 1 boy. Of the younger group 
only 4 boys made up the group receiv- 
ing the shock throughout and 7 chil- 
dren, 6 girla and 2 boys fell into the 
group which was tested throughout 
without the shock. A discussion of 
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the resulta of each group taken eop- 
arately followa. 

BESULTS OF THE QBOUPS RECEIViM 

0HOGK thuotjqhout the ten thials 
Younger group 

In table 2 the average number of 
each type of response is given for each 
15 stimuli presented in the first, fifth, 
and tenth trials. It may be noted 
from this table that there is an increase 
in the average number of synohroniza- 


in the level of the columns representing 
the number of synchronizations is ap- 
parent. It may also be noted that 
from the second trial on, the lag type 
of error ig the predominant type of 
error made. For the first five trials all 
t3rpea of reactions vrere made with no 
ono type definitely predominating, yet 
with a slight decrease in the number of 
of asynchronization and omission er- 
rors which are considered the most 
erroneous responses in that in neither 
one is any part of the reaction syn- 


TABLE 2 


T!YPBa OP 
KEBPONBO 

TniAi. I 

TRIATj V 

TBIAIf X 

1 

2 

3 1 

mm 

1 

2 

3 

mm 

1 

2 

3 

T. 

A 

3.5 

0.7 

0.0 

4.2 

3.6 

3.5 

3.2 

10.6 

7.0 

7.0 

6.2 

20.2 

B ; 

B.O 

6.6 

2.6 

13.0 

2.7 

2.6 

3.6 

8.7 

1.7 

3.0 

1.7 

7.4 

C 

4.2 

2,0 

3.4 

9.4 

6.7 

2.6 

2.7 

n.o 

4.2 

1.7 

3.7 

9.7 

D 

3.6 

1.6 

1.6 

6.6 

3.6 

2.0 

3.0 

8.6 

1.7 

1,5 

2.5 

6.7 

E 

0.5 

6,2 

6.3 

12,0 

0.2 

4.0 

3.6 

8.3 

1.2 

2.2 

1.2 

4.7 


Average number of each type of reaponae for trials 1, V, and X for the younger group with 
shock used throughout, The vertical columns numbered 1 represent the response to fchs 
first 16 stimuli prefiented without shock; columns numbered 2, to the second 16 stimuli 
accompanied by shock; columns numbeied 3, to the third 16 stimuli aocompanied by shock; 
and columns lettered T, to the total of 45 stimuli. Kow A represents the average number 
of synchronizations; row B, antioipationB; row C, lags; row asynchroni^ations; row E, 
omiaaions. 


tions made, and a decrease in the aver- 
age number of errors, the greatest 
reduction being in the number omitted 
and the next in the number anticipated. 
The anticipations and omissions oc- 
curred most frequently in the first trial 
and the lag error most frequently in 
the tenth trial. There were approxi- 
mately four times as many correct 
responses made on the tenth trial as 
were made on the first. 

In figure 3 is illustrated the propor- 
tion of the types of responses made on 
each trial for the ten trials, The rise 


chronized with the stimulus. From 
the sixth trial on, the synchroniza- 
tion type of response definitely pre- 
dominates. 

Learning is indicated from these 
facts. The process appeared to be 
first that all types of responses were 
made; second, the most erroneous 
responses decreased in number first; 
third, the partially synchronized reac- 
tions next decreased in number; fourth, 
a slow and then a rapid increase in 
the number of synchronization s was 
made. 
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Older group r€cfc responses on the tenth trial as he 

did on the first. The number of 
The average number of each type of EtaynchronizationB and omiaaions de- 

reaponse for trials one, five, and ton is creased decidedly. For this group 



Fid, 3. Youngeii GnoTjp, Shock Used TiinouanouT 

A group histograph in wliich djq illuBtratcd the types of responseB on each trial lor 10 
trials. The succcasivo trials arc glyen on the abBcIesa; the avorago number of responBes 
to 15 sLimulL Tot fclio group ia indicated on the ordinate. The solid column roprcBcntB the 
Bynohronizations made; the dotted column, the number of anticipationB; the obUquedino 
oolumuj the number of lags - the vertical line column, the number of aBynchronizatiouB; and 
the blank column, the number of omiaaions, 


TABLE 3 


TYPES OF 
IlESFONSB 

1 THIAI. I 

THIAI. V 

TIUAIj X 

1 

2 

3 

T. 

1 

2 

3 

mm 

1 

2 

3 

T. 

A 

4.5 

4.6 

4.3 

13.6 

7.6 

6.1 

0.6 

19.1 

9.3 

9.0 

7.8 

20.1 

B 

1.2 

2.1 

1.3 

mm 

1.6 

1.6 

0.8 

3.0 

2.3 

2.5 

2.1 

6.9 

C 

3.3 

2.6 

1.0 

7.6 

3.5 

4.0 

4.8 

12.3 

1.0 

1.0 

2.6 

0.0 

D 

2.6 


3.0 

BB 

1.0 

1.0 

1.8 

3.8 

0.0 

0.1 

0.6 

0.8 

E 

3,8 

2 .x 

3,8 

H 

1.6 

3.1 

2.6 

7.1 

1.5 

1.6 

1.8 

4.8 


Average number of oncli type of roaponso for trials I, V, and X for the older group with 
shock used throughout. The vertical columns nurnhored I repreaent the rcaponao to the 
brat 15 atimuli piosented without shock; columna numbered 2, to tUo second 15 sliimuli 
accompanied by shock; columna numbered 3, to the third 15 stimuli accompanied by ahockj 
and columna lettered T, to the total of 45 Btimuli. Row A ropreaciitB the average number 
of aynGhrGni7.ations; row anticipations; row C, lags; row D, naynclironizationa; row E, 
omissiona . 

given in table 3. Again the number the number of anticipation and lag 
of synchronization a increaaes. Each errors waa approximately the same at 
child made about twice as many cor- the end of the aeries. 
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Figure 4 illustrates the proportions 
of the types of responses made in each 
trial. The steady rises in the level 
of the black columns representing the 
number of synchronizations may be 
noted; alsoj the corresponding decrease 
in the number of errors. For the 
first three trials no one type of response 
appears predominately, In the fourth 


ess seem to occur for this group ag for 
the younger. 

Adults 

In table 4 are given the average num- 
ber of each type of response to each 15 
stimuli for the first, fifth, and tenth 
trials. Although the number of syn- 
chronizations on the first trial is large, 


7 



Fio. 4 . Oldeji GaouPp Saooa: Used TiuiouoHOUT 

A group histograph in which arc illuBtrated the types of reaponaea on each trial for 10 
triala. The succeagive trials arc given on the abaciaaa; the ayerage number of responses 
to 15 fltimuli for the group is indicated on the ordinate. The solid column repreaenta the 
synchroniKationa made; the doted column, the number of anticipations; the ohlique-Iine 
aolumn, hhe number of lags; tho vertical lino column, the number of aaynchronizationB; 
and the blank column, the number of oraiaaiona. 


and fifth trials differentiation occurs in 
which the synchronized and lag re- 
sponses predominate. From the sixth 
trial on further differentiation occurs 
in which the synchronized is definitely 
the predominant type. The omissions 
and asynchronizations are practically 
eliminated by the end of the series. 

The same steps in the learning proc- 


yet there is an increase, and there is a 
decrease in all the types of errors. No 
omissions were made by this group. 
The lag type of error was the principal 
type of error, and it shows a marked 
reduction. The moat erroneous reac- 
tions were made infrequently by this 
group; while there were quite a number 
of partially synchronized reactions. 
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The resulfca of these three groups 
may be contrasted and flummarized 
ns: 

1. Learning occurred in all three 
groups as was indicated by the increase 
in the number of aynchronizationa, and 
the decTeaae in the number of all types 
of errors, 

2. The process of the learning ap- 
peared in the two children’s groups to 
be; (1) all types of reaponseg with no 
one type predominating for the first 


than did the younger group; and fur- 
thetj they showed the differentiation 
of responses at an earlier stage. The 
adults nmde many more correct re- 
sponses on the first trial than did the 
older group of children and their in- 
crease in correct responses began ear- 
lier than the childrGn'fl, These facta, 
although based upon results of small 
groups show clenrcut age differences in 
the ability to cope with the conditions 
of this problem. 


TABLE 4 


TYPEfl DP 
REaPONSB 

TniAL 1 

1 thial V 1 

f 

TllIAL X 

1 

2 

a 

1 

1 

2 

3 

T. 

1 

2 

3 

1 T. 

A 

13.0 

13.6 

13.6 

40.6 

13.8 

14.6 

14.3 

42.6 

16.1 

14.6 

14-B 

44,1 

B 

0.1 

0.1 

.05 

.25 

.06 

.05 

0.1 

0.2 

.05 

0.0 

0.0 

.05 

C 

1.2 

i.a 

1.4 

3.0 

1,1 

0.4 

0.2 

1.7 

0.2 

0.4 

O.B 

1.1 

D 

.OS 

.06 

0,0 

0,1 

0,0 

0.0 

0.0 

0.0 

.05 

0-0 

0.0 

.06 

E 

0.0 1 

0.0 

0.0 

0.0 

O.Q 

0.0 

Q.O 

O.Q 

O.Q 

O.Q 

0.0 

Q.O 


Avenge number oi eaoh type oE reBponae for triala I, V, and X for adulta. The vortical 
coluitiiiB numbered 1 represent the responso to the first 16 stimuLl proaentod without ahook; 
columna numbered 2, to the eocond 15 abimuli accompanied by shock; columns numberod 3, 
to the third 15 sbimuli aooompanled by shock; and columns lettered T, to the total oi 46 
stimuli. How A represents the average number of synohroni^ations; row B, nutieipationsj 
tovf Gj lags; raw D, asynchronisatieiiB; row E, omiaaionB. 


few trials; (2) differentiation was first 
shown by the decrease in the number of 
asynchTonizabiona and omissions made 
and slight increase in the number of 
synchronizations made; (3) further 
differentiation was shown by fewer 
uaynohronizationa and omissions, a 
decrease in anticipations and lags, and 
a definite increase in the number of 
synchronizations made. The modifi- 
cation in responses by adulta conaiated 
in the decrease first in the osynchroni- 
zation error and then in the kg and 
anticipation errors, 

3. The older group of children made 
more correct responses on the first trial 


iiEauurs Of an ours fou whom the 

SHOCK WAS HEMOVED AT THE END 
OF TUB FinST FEW TRlAliB 

Younger grouji 

In table 6 is given the average num- 
ber of each type of response foi‘ the 
first, fifth, and tonth trials. It may 
be noted that for tliis group all types 
of reaponseg increase in number, tho 
number of synchronizations showing 
tha greatest increaao. Each child on 
the average made seven times as many 
correct responses on the tenth trial as 
he made on the first. The predomi- 
nant type of response throughout 
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the eeries was that of anticipation; failure to react. Only after the shock 
the least frequent response was the was removed did the children really 
asychronization type. A notable start reacting positivelyto the problem. 


TABLE 5 


TYrEi or 

'TnlAL t 

TIUAL V 

tucal 3C 


1 

2 

3 

■9 

1 


3 

mm 

1 

2 

3 

T. 

A 

1.0 

0.6 


1.6 

3.0 

1.1 

2.3 

6.4 

3.1 

2.6 

2.1 

7.7 

B 

4.3 

2.1 

1.8 

8:2 

6.0 

6.1 

4.4 

14,5 

4.9 

6.0 

6,0 

16.9 

C 

2.1 

1.4 ' 

1.4 

5.0 

4.0 

4.0 

2.2 

10.2 

2.6 

3.6 

2.3 

6.5 

D 

2.1 

0.6 ' 


3.4 

1.1 

1.0 

1.6 

3.7 

1.0 

1.8 

1.5 

6.0 

E i 

6.6 

10.1 ' 

ILl 


1.8 

3.4 

3.8 

9.1 

2.B 

1.6 

i 

2.8 

7.3 


AvBragc number of each type of response for trials I, V, and X for the younger group with 
shock lemovcd. The vertical columns numbered 1 represent the reBponse to the hret 15 
stimuli; columns numbered 2, to the second 15 stimuli ; columns numbered 3, to the third 16 
stimuli preBcnted; and columns lettered T, to the total of 45 stimuli. (Shock was removed 
after the ssoond or third trial , ) Row A repreaents the average number of synchronizationa ; 
row B, anticipations; row 0, lags; row D, asynchronizationa; row E, omiBsions, 


7 


i 


7 


i- 

S 



Fig. 6. YouNQBn Group, Shock Removed 

A group histograph in which are illustrated the types of reaponaeB on each trial for 10 
trida. The sucoesaive trials are given on tho abaciaaa; the average number of reaponses to 
15 stimuli for the group is indicated on the ordinate. The solid column represents the 
aynchronizationa made; the dotted column, the number of anticipations; the oblique line 
column, tho number of fogs ; the vertical line column, the number of osynenronizationB; and 
the blank column, the numbor of omissiona. 


fact brought out in this table is the 
large reduction in the number of 
ocnissionB. The typical mode of be- 
havior to the shock in this group was 


These facts are shown move clearly 
by the graph in figure 5 which gives 
the types of responses for each of the 
ten trials. Here it ia clearly seen how 
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as soon aa the shock ig removed, the 
level of the columna representing the 
number of omiaaions drops quite low 
and remains so throughout the series. 
For trials 3 to 7 the anticipation and 
lag type of reaction predominato, al- 
though there ia a slight increase in the 
number synchronized. From the acv’ 
enth trial on the anticipation type be- 
comes outstanding and the number 
of ayncionizations iucreaacg to some 
extent. 


rorsand correct responses, the partially 
correct responses constituting an inter- 
mediate stage in the process. The 
majority of reactors progressed by 
reducing the aaynchronizntion and 
omission stage first, then reducing the 
partially incorrect rcaponsqa. It may 
be concluded that learning hna oc- 
curred in the reduction of absolutely 
incorrect reaponaea, although the stage 
of perfect synchronization has not been 
reached, 


TABLE fi 


TTPBfl Ol' 

THIAL I 1 

TniATi V 

TniAL X 


1 

1 ^ 

3 

■a 

J 

2 

3 

T. 

L 1 

3 1 

3 

T. 

A 

LB 


0.2 

3.0 

4.4 

2. a 

1.0 

8.2 



2.0 

6.2 

B 

3.6 


1.4 

7,2 

4.0 

4.4 

4,8 

16.2 



6.0 

14.7 

C 

2.8 1 


1.2 

5.0 

2.8 

1.6 

3.0 

7.4 



4,0 

12.9 

D 



1.0 1 

5.0 

2.0 

2.6 

1.8 

0.4 

1.6 

1.2 

1,0 

3,r 

E 




23.8 

2.2 

4.2 

4.0 

10.4 

2.0 


3.0 

7.2 


Average number of cftch. typo of rcaponse for triala I, V, and X for tho older group with 
ahock Tcmoved. The vertical columns numbered 1 rcprcBont the reBponao to the first IB 
stimuli presentodj- columus numbered 2, to the second 16 stimuli; columns numbered 3, to 
the third 16 stimuli; and columns Lettered T, to the total of 46 stimuli. (Shock was re- 
moved alter the BCGond or third trial.) Row A Topresonta the average number of aynchroni- 
zationa; row £, auticipationsj row 0, lags; row D, asynclironizations; row E, omiaaions. 


The high anticipation and lag curve 
rather than a high synchronization 
curve at the end of the seriea might 
be expected for this group, because of 
the fact that when making either one 
of these types of reactions, no warning 
was given and no factor was present 
to bring about a correction. But it 
might be concluded that a certain de- 
gree of learning did occur ^ith this 
group in the sense that the errors of 
greatest extent decreased the moat, 
and the partially correct reaponses 
increased in number, This would hold 
only under the Eissuinptton that a gra- 
dation exists between the absolute er- 


Older group 

In table 6 is presented the average 
number of each response for trials 1, 5, 
and 10. It may be noted from this 
table that the number of correct and 
partially correct rcsponsc-s increases, 
while the number of aayiichronizations 
and omissions decreases. The antici- 
pation typo of reaction ia the pTcdoro- 
inant type of reaction throughout the 
aeries. Figure 6 illustrates these facts 
even more clearly. The shock was 
removed on later trials for this group 
than for the younger group, but the 
reduction of the number of omissions 
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is quite noticeable. The large differ- stimulus pattern. By one (groups re- 
entiation in response comes clearly on ceiving the shock throughout) the gen- 
the eighth trial, when the anticipation eral attitude was to avoid the shock 
type increases decidedly and all other by paying more careful attention to 
types of errors decrease in number to a each reaction, attempting to press the 
large extent. key at just the right time. By the 

The results of these two groups may other (groups having the shock re- 
be summarized and compared as: moved) the general attitude was to 
(1) a certain degree of learning oc- avoid the shock by simply not reacting, 
curred in that there was a decrease in This factor for the entire experiment 
the most erroneous types of reactions had to be overcozne before a good 



Fig. 6. Older Ghouf, Shock Removed 

A group histograph in which are illustrated the types of reaponaea on each triol for 10 
triala. The BucGcaaive trials are given on the abaciaaa; the averngo number of leaponaes to 
15 stimuli for the group is indicated on the ordinate. The solid column represents the ayn^ 
chronizations made; the dotted column, tho number of anticipations; the oblique-line 
colunn, the number of laga; the vertical lino column, the number of asyncbronizations; and 
the blank column, the number of omiasiona, 

and an increase in the correct and par- synchronization record could possibly 
tially correct types of response; be obtained. 

(2) the predominant type of response (2) Tor the groups who received the 
was that of anticipation for both shock throughout^ a greater amount 
groups; (3) the typical form of be- of learning occurred than with the 
havior when the shock was used was group that had the shock removed, 
that of failure to react. So that for the entire series it might be 

concluded that the shock was beneficial 
EFFECT OP THE SHOCK for the learning process- Its effective- 

(1) It might be said that there were ness was probably in its corrective 
two general types of response to the value. That is, that by the shock the 
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Hubjects were aware of any error they 
made, However, in any one trial it 
was found that more synchronisation 
reactions and fewer errors were made 
to the stimuli not presented with shock 
than fco the stimuli accompanied by 
the shock. (The writer is eognimnt 


may be surmiaecl, however^ from the 
results found, that with such a group, 
the partially correct lesponsea would 
predominate, because the directions 
would be followed and no check would 
bo made on a slight anticipation or kg 
reaction.) 




Fiq. 7. Sbts op Gduves fou Two Individuals in Which abb Shown tub Types of Ebac- 

TiON ON Each Thial for 10 Trials 

The abscissa represcLitfl the succesaivo trials; the number of reBponses to each Ifi stiniuli 
ie mdicai/Eil on the oidimite, The Bolid line reprcBontB the number of Bynchronizatioiia 
made; the dot imd dash line, the number of anticipations plus the uumuer of lapaj the 
broken line, the numher of aBynchionizationB; and tho dotted line^ the number of othisbiobb. 
Set I is of a ohild in tho older group, Bhook used throughout; sot 11, child in tlm younger 
group, shook removed. 


of the fact that a comparison of the 
regulfca of these two main groups with 
regard to the shook is not conclusive 
except for the effects as such, duo to 
the fact that the shock was adminis- 
tered to all children at some time in the 
expeTiment. There was no group 
which learned the problem without 
experiencing the electric shock. It 


INDIVIDUAL DIPFEHENCEB 

In each group wido individual differ- 
ences were found. Figure 7 illustrates 
two sets of curves of individuals^ re- 
sponses made throughout the series. 
From these it may be suggested that 
no two individuals progressed in the 
same way. 
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0EX DIFFEHBNCBS 

(1) In the children's group no girl 
received the shook throughout. The 
girla showed much more "emotional 
disturbance" than did the boys, 

(2) Of the group who did not re- 
ceive the ehock the boya had a slightly 
higher average of correct reaponaea 
than did the girla. 

(3) Of the adulta, the men were 
alightly superior as to the number of 
correct responsea made to the women, 
and the men showed an increase in the 
correct responses at an earlier stage 
than did the women. 

(These sex differences are given as 
suggestive differences only, aa conclu- 
sive statements could not be made 
upon the results of such small groups.) 

bummaht and conclusions 

The problem of learning to make 
rhythmic responses was studied with 
such inatrumental control that evidence 
was obtained on the various stages 
in the learning process. The types of 
responsea at each stage of learning 
showed modiffcationa through which 
more accurate synchronization was 
established. The types of responses 
made fell largely into five well-defined 
categories; — synchronizations or cor- 
rect reaponaea, in which the complete 
reaction was made during the flash 
of light; aaynchronizations or complete 
misses, in which the complete reaction 
was made when the light was off; 
anticipations, in which the reaction 
was commenced prior to the flash but 
was completed while the light was on; 
lags, in which the reaction was com- 
menced while the light was on but was 


completed when the light was off; and 
omissions, in which cose there waa 
failure to react to a atitnulus. 

Twelve children were too "dis- 
turbed" by the shock to continue with 
the experiment unless the shock waa 
removed. Because it was thought de- 
sirable to ascertain the reactions of 
these children to the problem, the 
shock was eliminated for this group 
after the third or fourth trials. 

The types of responses which were 
elicited throughout the series by the 
entire group of children who received 
shock in each trial were: (1) no one 
type of response predominated in the 
first three trials (2) the number of 
synchronizations increased steadily so 
that in the last few trials, this type of 
reaction predominated; (3) of the er- 
rors made, the lag type occurred most 
frequently; (4) the aaynchronizations 
and omissions were few in number by 
the end of the series. 

The types of responsea which were 
made in the series by the group who 
had the shock removed were: (1) fail- 
ure to respond until the shock was 
removed; (2) when reactions were 
made during the shock trials, few were 
accurately synchronized; (3) for the 
last few trials, the anticipation type 
of reaction increased rapidly in number 
and was the predominant type of re- 
sponse; (4) the number of synchroni- 
zationa increased slightly toward the 
end of the series; (5) relatively few 
asynchronizationa and omissions were 
made in the last trials. 

The types of response for adulta 
were: (1) the synchronization type of 
reaction was predominant throughout 
the series; (2) the lag type of error 
was the most prevalent error made; 
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(3) aome form of reaction was made to 
every Btimulua ptesented. 

CONCLUSIONS 

1. Learning occurred for all groups - 
For those who received the shock 
throughoutj the learning was more 
rapid and continued to a higher level 
than for those who did not. 

2. Wide individual differences and 
methods of learning occurred in all 
groups. 

3. The effects of the shook were; 
(a) seeming ' ’emotional disturbance” 
on the part of all the girls in the 
children's group, and on the part of 
some boya; (b) of those who showed 
such disturbance, the typical mode of 
behavior was failure to react. Only 
after tho shock was removed, was the 
problem attacked; (c) a greater extent 
of learning occurred from those who 
received the shook throughout than 
from those who did not; (d) of those 
who received the shock throughout, in 
any one trial more synchronizations 
were made to the stimuli when the 
shock was hot used. 


4. Ago differences found were: 

(a) the adults began at a higher level 
of correct responses than did the chil- 
dren, and incrcn^ecl in the number of 
correct responBOS at a faster rate; 

(b) the older group of children began at 
a higher level than did tho younger 
group and showed differentiation of 
response at an earlier stage. 

6, The acx differences found were: 
(1) for the children, no girl received the 
shock for the entire series; (2) more 
"^emotional disturbance” was mani- 
fee ted when the shock was used by the 
girls than by the boys; (3) of tho group 
who had the shock removed, the boys 
synchronized on the average more 
times than did the girls; (4) for the 
adults, the men were slightly superior 
to the women. Fewer errors were 
made, and the errors wero eliminated 
on the average at an earlier stage by 
the men than by the women. 

(Note: The complete data for this 
experiment may be obtained from the 
doctoral dissertation on file at the 
Johns Hopkins University.) 
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Biographical Records of Memory in 
Pre-School Children 

B, B. Ht/RLOCK AND R. Schwatitz‘ 


B iographical records of the 

memory of pre-Bchool children 
show how the memory of the 
normal child in a normal environment 
grows during the period from birth to 
six years. They also show how the 
latency period, or the interval which 
elapses between an event and the mem- 
ory of it, increases with the age of the 
child. 

To obtain the latency period, it is 
necessary to have not only the exact 
age of the child but also the length of 
time elapsing since the original oocur- 
rence of the experience and the mem- 
ory of it. Such exact material can, 
as a rule, be obtained only from diaries, 
and even these often fail to give the 
necessary dates. 

I. HECOEDS or MEMORY IN THE FIRST 
YEATl OF I/IPE 

References to memory during the 
first year of life are fewer than, in later 
years, and many of those on record 
appear to be inaccurate in content, 
as many biographers read meanings 
into the child's behavior which are 
not juB titled by the facts, Dearborn 
(9) page 77 for example, records that 

^ The junioi writer was rcsponalble lor 
collecting the data used in this report; the 
senior writer supervised the research and 
helped to prepare the manuscript for 
publioation. 


a child of five months of age remem- 
bered a person over a period of eight- 
een weeka. This statement, judged 
on the baaiB of other records, cannot 
be accepted without queationing its 
accuracy. 

Memory, during the first year, ex- 
tends, as a rule, merely to impregsions 
but lately experienced. The latency 
poriode are brief and only gradually 
increase in length, The following 
records, taken from the works of differ- 
ent biographers, are arranged in bs- 
quence of ago. The age of the child 
expressed in years and months, ia put 
in brackets at the beginning of the 
quotation. The first numeral indi- 
cates the year and the second indicates 
the month. For example, (2;11) sig- 
nifies that the child is two years and 
eleven months old. Where the lat- 
ency period ig given or could be secured 
it has been put in italics. 

({);3) Another child, at four montha, no- 
ti^Qd at ovoixing the EibBcncc of hig 
nurse, who had boon gono only a day 
and cried lustily upon the discoyoryj 
looking all about tlio room, and cry- 
ing again every timo alter Bearching 
in vain Preyor (24) p. 7. 

{0j4) The day before tbo baby held up her 
rattle; to look at she declined to go to 
sleep in her mother's arma, and kept 
lifting her head to look at me, till I 
croased the room and put myaelf out 
of sight, Presenlly she lifted her 
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head QKain, turned round, D,nd 
searched persistently the quarter of 
the room toward which she had seen 
me diaappoar. Shinn (20) p. 147, 

(0;B) Then he stuck hia finger into hia 
mother’s laughing mouth; she bit on 
it; Dubij amazed, raised hia browa 
and looked at her aa though quea^ 
tioning. When hia mother again bit, 
he crowed with content, but drew 
back his hand, Aftet a hri&f pause, 
he apontaneoualy stuck his finger 
into his mother’s open mouth and 
looked highly expectant as he did it. 
Soupin (27) p, 10. 

(0;6) Twonty-fourfch week, He recog- 
nized his grandfather whom he had 
not aeen fqr B weeks. Moore (21) 

p. 100. 

(0;6) Her rmrae who had been with heroon- 
tinuonaly for five months was absent 
for a period of 3 TVeeks, and on her re- 
turn was instructed first to appear to 
the child simply in her usual dress but 
to remain silent, then to withdraw 
from sight and spoak as she had been 
accustomed to; and finally to appear 
and sing a nursery rhymej which by 
special carethelittle girl had not been 
allowed to hear during the nurae’s 
absence, The first result was that 
the child gazed in a questioning way 
upon the face, but showed no positive 
signs of recognition] yet the abaence 
oE positive fear and antipathy shown 
at first toward the subatitute nurse 
indicated that the visual image was 
not entirely strange. The tonea of 
the nurse's voice were not at all rec- 
ognized, as far as passive indications 
even of familiarity wore concerned. 
The third experiment was attended 
by complete and demonstrative rec- 
ognition, Baldwin (1) p. 316, 

(0;7) 223 th day. Hia father, whom the 
child had not seen for B uje&fcBj was 
greeted with outstretched arms while 
still two hundred feet away. From 
this time he was recognized a quarter 
of a block away. Hall (14) p, 435. 

(O;0) A child of this age recQgnized her 
nurse after 6 daj/^ absence with “sobs 
of joy”. Tracy (36) p. 48. 


(O;0) Another (girl) recognized her father 
after a separation of 4 da]/s. Preyer 
(24) p. 7. 

(O;0) 279fch day. She seemed to recognize 
her grandmother whom she had not 
seen for some weeks. Dearborn (9) 
p. 114, 

(0;10) Crying on going to bed in a strange 
room. By night tho boy has accus- 
tomed himself to it. 

[Note:— from noon to niff hi.] Soupin 
(27) p. 64, 

(OjlO) 327th day. His uncle showed him 
hia watch, and blowing upon it 
caused the cover to fiy open. He 
then allowed the child to '*blow it 
open". Three daj/s later tho boy 
held his father’s watch to my lips, 
makiog at the same time the blowing 
noise plainly asking to have the 
Cover blown open. Hall (14) p. 530. 
(0;ll) 33Sth day. Her memory for photo- 
graphic portraits is now such that 
she remembers her numerous uncles, 
eta. apart, at least a week, Dear- 
born (0) p. 124. 

(0;11) In the second week of the month her 
uncle showed her how he lifted the 
window-sashj and 4 days later, catch- 
ing sight of the finger handle, she 
tugged at it with impabieut cries, 
trying to make the sash go up, 
Shinn (29) p. 244. 

(D;H) A little girl recognized her nurse 
after 8 days absence, immediately, 
"withsohsof joy". Preyer (24) p. 7. 

Swrimary 

The important characteristics of 
the memory of the first year of life, as 
recorded by baby biographers, may be 
summarized as follows: 

1. The first signs of remembrance, 
although very fleeting, show them- 
selves before the end of the first year 
of life. 

2. During the first year, memory is, 
with few exceptions, strictly limited 
to some few people or things which 
the child has seen repeatedly. Mem- 
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cries for aituations, becauae of their 
coinplcxityj are relatively few in num- 
ber. 

3, Of the references to memory in 
the first year (only a few of which have 
been recorded above) 

44.44% record memoiy for persona 

37.78% record momory for objeeba 

17.78% record memory for Bituationa 

4. In the records of memory in the 
first year, memory was alwaya aroused 
by a sensory stimulus. Memory of 
this type, which is the only kind re- 
corded at this age, is of a lower order 
than memory where no sensory stimu- 
lus is present. 

6. The most frequent latency pe- 
riod is twenty-four hours and this in- 
creases towards the end of the year to 
five or six days. 

6. Even as early as the first year of 
life, memory is greatly influenced by 
the emotional quality of the impression 
concerned. Painful impressions tend 
to leave a mark not easily wiped out* 

II. REconna of mbmohy in the 

BneOND TBAU OP LIFE 

The records of memory during the 
second year are greater in number than 
during any of the other prc-school 
years. A possible explanation of this 
is that during the first year, tho baby 
has neither experiences nor the capac- 
ity to remember. In addition to this, 
the baby has not the meanSj namely 
language, to express what ho docs 
remember. After the third and fourth 
years, there are so many things that 
the child remembers that biographers 
have been obliged to limit their records 
to exceptional cases of memory. 


{1;0) The first impreaaion of a humming 
lly WQH BO lasting that the childj even 
after hours had paBsecl, Looked eoarch- 
ingly up and down the window in 
responBO to the question, "Where is 
the Scupin (27) p, 62. 

(ijO) 1 saw no indication in the first year 
that eho over looked really away into 
tho distance; but the day she was a 
year old she proved to know the 
moon, pointed out to her by someone 
3 days earlier. Shinn (SI) p. 20. 

(1;I) B8tli week. He recognized a person 
whom he had seen bub once, and for a 
few momenta, 5 days before, but by 
whom lie had been hurt. Moore (21) 

p. 60. 

(1;2) 426th day, A week after ho had 
watohed a kitty lap milk, I said to 
him afi he drank hia milk; "Albert 
drinks milk and kitty drinka milk,^' 
whoroupon he stopped drinking and 
began n. vigorous lapping. Hall (14) 
p- 625, 

(l;3) 473d day. After a day in the park, 
where tho child had acen tho boys 
oatahingtadpoleain thccovers of thoir 
tin pails and had seen the dog puBhed 
into tho water, he told his father with 
great animation; "Tadpole, water; 
boy, cover," and then almost crying, 
added, "Bow-wow, water." It was 
evident two weeks later that he still 
remombered tho scene, as, after he 
had spilled somo water and had been 
told, “"Now BCD, your hand is all 
wet," repeated "all wet," bhoDj as 
his face assumed a sympathetic look, 
he added; "Bow-wow, all wet," 
Hall (14) p. 620. 

(1;4) The little girl M. when nearly soven- 
teon months old received her father 
after only 5 days* abBcnco with spe- 
cial marks of tenderness, rushing up 
to him, smoothing and stroking hia 
face and giving him all the toys in 
the room. Sidly (34) p. 243. 

(I;6) One TJioTninj her mother told her she 
was going ba-ta that evening to 
Somerville. When evening came she 
fluid, "Now mother is going ta-ta." 
Baby pointed out of the window to 
Somerville, which was juat opposite, 
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thus indicating her coniprehenaion. 
Drummond (10) p. D. 

(1;5) 75th Mreek: A little playmate who 
had been away for ^ tijccfcs was upon 
his return immediately recognised. 
He was seen for the Rrst time in his 
wonted surroundings. Moore (21) p. 
102 . 

(1;0) On & certain evening in the latter 
part of the nineteenth month| I 
pointed out and named the moon for 
him. Three evenings later, he acci- 
dently caught sight of the moon, 
reached toward it and cried, 
''Moom.^' Major (20) p. 211. 

(IjT) fi3dwcek: One day, hia mother, after 
blackening her own ehoca, seated the 
child on a chair and blackened his, 
Ten days later he entered the room 
while his mother was blackening her 
shoes, climbed on a chair and held 
out his feet to have his done. Moore 

(21) p. 101 

(IjO) 050th day. I now showed her the 
difference between light and dark 
green. She at once grasped it, and 
named them correctly half a dozen 
times. A week later, I showed her 
the light green, and asked, "What 
kind of green is that?" "Light 
green," "And that?" — ^She hesi- 
tated; "Black green— nol" I gave 
her the word dark, and then altered 
the poaitiona and asked for it, and 
she selected it promptly. Shinn 
(31) p. B2. 

(1 ;10) On the 20th of July he came to a place 
of the house where he had been pun- 
ished the ‘preceding week because he 
had Boiled it, and without further 
provocation he said at once that 
anyone who soiled the room gets a 
whipping. Tiedcmann (36) p. 39. 

(1;10) 9Bth week: He recognized at once a 
great variety of pictured boats, 
which waa noteworthy, as weeks 
had elapsed since he had seen ocean 
or boat, and the pictures were unlike 
any which he had in the meantime 
looked at. Mooro (21) p, 113, 

(1;11) .... a boy manifested keen delight 
on again seeing hia playthings after 


an interval of It weeks. Tracy (35) 
p.49. 

(1;11) When he reached the station he mat 
hia cousin and called him by name, 
although he had not seen him for 4 
months, Hogan (16) p. 65. 

Summary 

1. In the second year, memory 
ceases to be made up of mere fleeting 
impreasiona. The latency period in- 
creases BO that objects and persons 
are recognized even if they have not 
been seen for some weeks. 

2. Of the records of memory in the 
second year (only a few representa- 
tive ones have been given above) 

16,68% record memory for persona 

43.24% record memory for objects 

41.08% record memory for eituations 

3. In comparing these data relating 
to memory in the second year with 
that of the first year, the most signifi- 
cant fact is the great increase in mem- 
ory for situations; the problem of ac- 
tion as contrasted with the mere sight 
of an object or person ia coming to be 
an important factor in determining 
memory. 

4. The objects remembered are of 
a more complex nature than those 
remembered during the first year. 
Although not very accurate and hav- 
ing but a short latency period, there 
are records of memory for colors, fig- 
ures and numbers, of which there are 
no examples in the first year. 

5- The emotional quality of the 
event influences the memory of it. 
Vividly interesting, pleasing or painful 
experiences are retained for a longer 
time than those of neutral tone. 

6. In the first year, it was noted that 
some definite sensory experience asso- 
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ciated with the Tcmembercd thing was 
necessary to arouse the memory of it. 
But, the child of two years no longer 
needs a sensory stimulus. lie has 
achieved the elomenta of adult mem- 
ory, i.e., memory oa a part of a train 
of thought, and even the factor of 
voluntary recall is present. 

7. The most frequent latency pe- 
riod of the second year is two to three 
weeks. The longest period recorded 
is nine montha. 

nr, JlECOIlDfl OF MEMORY JN THE TIIIRD 
TEAR OR LIFE 

By the third year of life, memory is 
beginning to assume the characteristica 
of adult memory. The child con- 
sciously remembers things, ovGU those 
of a complex nature, and incro recog- 
nition of a person or object ns such is 
no longer significant The latency 
periods which have been increasing in 
length during the two preceding years, 
continue to increase during the third 
year, 

(2;0) R.'a grn-ndfather gave him fi toy and 
spent the evening in shelving the 
child how to play with it. The toy 
Wfts then put away and grandpa re- 
turned home, ^herij after an iator- 
yal of two wcGkSj the toy was again 
given to the child, he said, ‘^Dahan" 
(grandpa). Major (20) p. 213. 

(2;0) The mother of a two-yciir-old child 
had made for lb out of a postoRcard a 
filed (Scblittcn) which wna destroyed 
after a few hours, and found its way 
into tho wnate-hasket. Just 4^ weeks 
later another postal-card comes, and 
it ia taken from tho carrier by the 
child and handed to the mother with 
the words, "Mamma, Littenl" This 
was in summer when there was noth- 
ing to remind tho child of the sled. 
Soon after the aame wiali was ex- 


pressed on rccoipt of a letter, 
Preycr (24) p. 10. 

(2;1) .... a girl started playing creep 
moiiBG when the place and other con- 
ditionB were the same as when aho 
played 5 uionfAa hoforo. Kirkpat- 
rick (18) p. 100. 

{2;2) At this time the child showed that 
she had Bomo color memory, for not 
having flccu me for about 5 weeha^ 
slio recalled that 1 had then been 
wearing a jacket with red buttons. 
Drummond (11) p. 60. 

(2;2) During to-day's visit to hia grand- 
mother's dwelling, which tlio child 
hod not visited for almost a year, ho 
ran immediately to tho Cuckoo- 
clock, and said expectantly, "Cuc- 
koo I" Saupin (27) p. 116. 

(2;3) Gunther after a holidny in thoRicsen 
gchirgo. His principal remembrance 
was tho cowshed, as he showed by 
kho herdboy's charnclcristic call 
hedn, beda, and by crying out ^*hild 
cow." Every clay lie played too, 
puff-pulf, in recollection of tho rail- 
way, Three and a halj weeks after 
our return wo also qiiCBtioncd him to 
tost tho prcBcnco of definite rccoUcc- 
tiotiB. Wo naked him about our 
host's dog, about the village cliildron 
with whom ours had played, about 
the stable inmates, and in his simple 
language he could answer us on every 
point. Stern (33) p. 240, 

(2;4) On seeing its box, the boy rerncm- 
bored his doll at once .... after an 
abaonce of 0 weeks. Scupin (27) p. 
12B. 

(2;4) After 6 weeks* absence Gunther 
recognized his home ns a matter of 
CDurao, Stern (33) p. 21B. 

(2;6) ... - tho child went away for the 
tho fliiinincr and did not sec, or so 
far na I knowi think of tho colored 
cards or pictures again for a period 
of 0 weeks, I thon got out the cards 
and asked, "Where did you used to 
sec these?” He answered at once, 
"Papa's oom;" that is, in papa's 
room, The cards were associated 
with that particular room. Major 
(20) p. 214. 
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(2;0) When two years and three monthe 
old, he had been staying for a month 
or so ab a farmhouse in a little sea- 

aide village, D , where there was 

a sheep dog named Bob. Some 
months later he happened, during; one 
of his walks in hia London suburb, to 
see a sheep dog, whereupon he re- 
marked, ^‘Dat old Bob, I dink." 
Sully (34) p. 437. 

i(2j6) Hilda. On her return from a change 
lasting 6 weehs^ when we got out of 
the Carriage before our houeo, she 
absolutely stamped with delight 
end aaidj ‘Home, home.' When we 
got in, she ran through the rooms 
with unhesitating delight and aur- 
prifle, recognizing every bhing/pretty 
table, pretty window, Hilde‘6 cup- 
board, ' she kept on repeating. Stern 
(33) p. 820. 

'(2;7) A girl of thirty-one months truly said 
that some stitohea in her dress had 
been mado by her grandma, although 
S months had elapsed since the dress 
was made. Kirkpatrick (10) p. 106, 

(2jB) On April 7, 1904, she picked up an 
archeological pamphlet, opening it 
at a page containing a picture of a 
skeleton lying in a grave She ex- 
claimed at onccj ''Like zosc at 
nuwersUyr’ About a inofith before, 
she had been taken by her father to 
hie room in the University, where 
were several mounted skeletons of 
infanta. Chamberlain (4) p. 208. 

(2;8) When two years and two months old 
he had been staying for a month or 
so at a farm house in a little sea-side 

village D .... Six months after 

this visit, on being asked what honey 
was, he remarked that ho had had 
some at D . Sully (34) p. 438. 

(2;9) .... child remembered, after an in- 
terval of 7 iJ/ee/ss that he had seen pigs 
in a ehed at a live-stock exhibition. 
Major (20) p. 214. 

■(2;10) Showed by his play with his doll, 
that he recalled having passed the 
night ttway days ago. Soupin (27) 

p. 182, 

(2;10) .... a little boy when taken to Italy 
a second time after 4 ot months' 


absence Temembered the sma11e5t 
details, e.g., how the grapes were out, 
how the wine was made, and so forth. 
Sully (34) p, 6D. 

(2;11) He was impressed by the seemingly 
prosaic incident of an expressman's 
oalling for his mother ' b baggage, and 
he related 8 weeks afterwards with 
great color that "Man git mamma 
kucka ( trunks )^put on wagon — 
know at?" Major (20) p. 215. 

(2;11) Mary T , an old playmate, who 

used to come regularly to play with 
him, came to see him o. few days ago. 
He was so delighted to see her that ho 
hovered over her all the time she was 
with 'liim. He paid no attention 
whatever to me. He said to her once 
'T love you, Mary." He had not 
seen her for a year. Hogan (16) 

p.iaa. 

Suminary 

L The data for the third year shows 
that, of the cases of memory selected, 

11,26% record memory far poraonB 

36,00% record memory for objects 

63.75% record memory for situations 

This does not mean that the child's 
memory is weaker for persona and 
objects than for situations, but it can be 
explained by the fact that memory for 
persona and objects, as such, are not re- 
corded by the biographers after the sec- 
ond year unless they are particularly 
significant. In addition to thi.g, the 
child has, by now, become very much 
interested in what is going on about 
him. Those things which interest him 
make a deeper impression and are re- 
membered for a longer time than are 
events which did nob arouse his interest. 

2. In the second year, the child was 
just beginning to remember colors, 
while in the third year, memory for 
colors appears as a well-established 
fact. 
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3. An interesting development of 
the third year ia the chikVs memoTy for 
detnila. The ability to repeat a verse 
after a period of two months, to tell a 
story heard the night before, and to 
describe in detail events which liap^ 
pened in the past, ia an entirely now 
stage reached in the mental develop- 
ment of the child, 

4. The moat common latency period 
during this year is from one to two 
months in length, although latency 
periods of one year arc frequently 
recorded. 

lY. hecouds op memory in the 

FOUIITH, riFTM AND SIXTH 
YEARS OF LIFE 

Many biographies of the develop- 
ment of children end with the third 
year and consequently records of 
memory from the years three to six are 
few in number, These years are full 
of new and interesting experiences for 
the child, and while there appears to 
be no markedly new development in 
memory, impressions are deeper and 
more lasting than in the preceding 
years. It ia no longer rare to find rccol- 
lectiona of occurrences happening 
many months before with nothing to 
revive their memory in the interval. 

(3j0) .... on being flliown an engTEiving'oI 
hia grandfather whom lie had not 
aecTt [or exaofcly fi ho in- 

stantly recognized him and men- 
tioned » whole string of oventa whioh 
had occurred while visibiiig him and 
which certainly had nover been men- 
tioned in the interval, Darwin (8) 
p. 2m. 

{3jl) On going to a resort in which ho 
had been iO monlhs before the boy 
reEnemberfl the namea of the moun- 
tain a Soupin (28) p. 40. 


(3;2) She returned after an absence of B1 
days; find ns boon as she anw the cake- 
box, which wn,*! broken, she said; 
‘'Pd like to mend the enke-box, will 
you get wliaL’b up in tlio bowL?'^ I 
had placed a handle and nomo other 
things in a bowl which was in a room 
whore E. had not yftfe been, bo sho 
oouUt not possibly have seen cither 
bowl or handle. Easmiisacn (25) 
p. I4l. 

(3, 3) She suddenly aaid, without any ob- 
BCrvablc cmiBcj '^E. was engaged and 
she cried hecauso she bad said Botnc» 
thing wrong to grandfather.” The 
roforcDco was to an incident with a 
maid who had told a lie 7U0Hfhs and 
18 days before. EasmuBsen (25) 
p. 141. 

(3;4) lie remembers returning from the 
summer resort after 6t daijs^ shells 
which ho had collected tlioro and the 
mother who cannot find the sheila 
oalmB him by saying that aho gavo 
the shells to [mother child. Scupin 
(28) p. 37. 

(3,'fl) When slio wna two and a half, Mar- 
garet spent Chritmnfl in Edinburgh 
and played a few tinea with a soli- 
taire board and marbles, U^hc fol- 
lowing CliriHtmag alie was again in 
Edinburgh, and in a friend’s houso 
was shown a> eolitaire board and 
marblca, She at once cnrac to me 
and began to inquire about the 
marbles in my lioiiso. 1 feel quite 
sure that the memory hud not been 
vivified by any talk in the year's 
interval. Drummond (LI) p^ 03. 

(3;7) .... wo passed some hayataclis, and 
R. flaid; “Those arc what were at 
Miss C.’aj” but bIiq could not have 
Been a haystack since she wan in the 
country, 9 months back, and she liad 
neither heard haystacks spoken of 
nor seen pictures of them. Baa- 
musflcn (25) p. 142, 

(2;0) He rcoognizea an old lady, whom ho 
had seen about n year past, and only 
for tho mid-day meal. Scupin (228) 

p. 80. 

(3;11) Eva — "A zither was casually men- 
tioned in our converflation, and the 
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word called forth In Eva the recollec- 
tion of a incident that had occurred 
Jive and a half monih& sooner, and in 
great excitement she poured forth: 
'Yoa I know a zither, in Krummhubel 
there was once f\ blind woman and a 
man; the man sang and the woman 
played a zither. They stood by the 
house Villa Marie and we stood by 
tho tower, and you, Mother, were up 
in tho loggia listening.^ Every de- 
tail was right, and the incident had 
never been mentioned since." Stern 
(33) p. 242. 

(4;l) - . . , she saw a picture of a man with 
a scythe and said; "That^s what they 
reap grass with;" although she had 
seen nothing of the sort since harvest 
time, 4 months provioualy. Haa- 
muBsen (28) p, 53. 

(4;2) Remembrance .... of a red dress, 
that had not been used for 2 years 
and a definite memory-pioturo of the 
time his mother brought the dress 
to his bed, Scupin (2§) p. D9. 

(4;4) M.p who was to take part in a play, 
powdered her hair. About S weeks 
later L. was standing near her. He 
noticed some white hairs in her head; 
he said, "Cousin M., you haven't 
got all that white off your hair yet, 
and it grows worse. .It grows right 
into your head.” (Brown (3) p. 
379. 

(4;6) Our present nurse put on a blue and 
white striped blouse, and at once 
Gunther cried, "You look like Marie, 
Marie wore a blouse like that.” As 
a matter of fact, a former nurse wore 
in the summer, when she left us, a 
blouse almost identical in color and 
cut with tho other maid's. The fact 
had never been mentioned in the 
interval of two and a quarter years. 
Stern (33) p. 244. 

(4;9) .... I showed her (R.) n nettle-but- 
terfly sitting on a flower and said; 
"We saw one like that at Tisvilde 
{a month before)." R. repliedj "Yea, 
and it’s like 'the old fox.' ' ‘ (l.e. 'The 
big fox’, a picture.) Rasmussen (26) 
p. 56. 


(5;0) Remembera, how he comes into a 
forest, in which he had once been a 
year ago with hia grandparents, on 
nn excursion, He remembers the 
details of the scene at that time. 
Scupin (28) p. 168. 

(5;2) Remembers that Jockel, the bird, 
taken 9 months ago, played with 
nails. Scupin (28) p. 203. 

(5;5) He met a gentleman who had been 
hind to him during that memorable 

visit to the aea-aide village D 

just three^ and a half years before, and 
whom he had not seen since. Hia 
father asked the child whether he 

knew Mr. S . Ho looked at him 

steadily, and answered "yes." 
Asked where he had seen him, he 

answered: "Down at He had 

forgotten the name of the place. On 
his father further asking him what 
he remembored about him he said: 
"He made me boats and sailed them 
in a pool.” This was quite correct. 
So far as the father can say the fact 
had not been spoken of to him since 
the time. If this is so, it seems 
worth recording that a child of five 
and a half should recall such distinct 
impressions of what had occurred 
when he was only just two. Sully 
(34) p. 481. 

(6;11) When Bubi saw rhubarb after a year, 
he attempted to remember the name, 
he sighed, stuck his head in his hands, 
and winced as if struck, then looking 
at the rhubarb, he said: ’Barberaba.' 
Scupin (23) p. 219. 

8u7n7nary 

1. In the biographical records of 
mernory in the fourth, fifth and sixth 
years. 

18.66% record memory for persona 

16.00% record memory for objects 

68.33% record memory for situations 

Situations have become the most 
significant factor in determining mem- 
ory in the child from three to six years 
of age. 
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2. In thia period, there ia a marked 
dovclopmcnt in memory for complex 
eituations and details. 

3. Tho latency periods havo also 
become much longer, with the moat 
frequent perioda from nine montha to 
one year, The longest period ia three 
and one half years, ns recorded by 
Raatnuasen (20) p. 57, and Sully (34) 
p. 481. Both authors record the mem- 
ory of situations with many details. 
In the one place, the memory had 
pleasant, and in the othcij unpleasant 
emotional qviaUtvGs. 

GTINEHAL CONCljUBlOKS 

In tracing, by the ii.ae of biographical 
records, the development of memory in 
children from birth to six year a of age, 
tlie following conclusions have been 
reached : 

1. Memory j of an impressionistic 
kind, appears in the first half year of 
life. The first instances of true re- 
membrance appear by the end of tJic 
first year. 

2. Memory, in the first year, is only 
aroused by a sensory stimulua, but, by 
the end of tho second year, a sensory 
experience ia no longer necessavy to 
reinstate memory. It has developed 
into a more ideational type of experi- 
ence. 

3. During the first two years, mem- 
ory is atvonger for persons and objccta 


than for situations. But, in the years 
from three to six, persons and objects 
in situatioiiH have become the signifi- 
cant factors in the child's memory. 

4. Unuaiutl events and things which 
are intevesting to the child have a 
longer latency period than neutrally 
toned ovontg. The emotional quality 
of tho impmaion influoncea the mem- 
ory of it. 

5. Tho child recognizes and rcinem- 
bera colors and forms in the second half 
of the third year. 

6. At the age of three ycuvB, the 
child i.s able after n few days to recount 
a story heard, and give detailed infor- 
mation about past experiences. 

7. Even up to six years of age, the 
child has, according to these records, 
no accurate idea of time. 

8. The latency period incrcQBea in 
length from birth to six years aa 
follows: 

[Note;— The following data give the 
most common poriod.a found for these 
years, but not the maximum periods.] 
During the first year the latency 
period is about five daya. 

During the second year the latency 
period is two to three weeks. 

During the third year the latency 
period ia two to three mouths. 

Erom the fourth to the sixty year 
the latency period is one year, with a 
maximum of three and a half years. 
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An Analysis of the Conversation of 
Children and Adults 

Mauga^iiet Morse Nice 


W HILE working over the re- 
suits of the all day converBa- 
tion of our daughter R at 
four years (5), I discovered that an 
hour’s conversation could serve almost 
as well as the whole day^s record in 
picturing the auhjeot’a skill in epeech, 
since the proportions of the parts of 
speech of the total wovda were tvlmoat 
identicQ-lj differing only from 0.1 to 2 
per cent, while the moat used words 
were also in striking agreement, The 
proportions of the different words were 
less significant, accounting for the fol- 
lowing percentages in the all day and 
hour records respectively; noima 41.4, 
30.7; verbs 27.6, 30.7; pronouns 4.3, 
8.8; adjectives 12.4, 11.8; adverbs 
9.6, 13.4; prepositions 2,6, 3,1; con- 
junctions 1.9, 0,5; interjections 0.4, 
1.0. 

In order to study the character and 
composition of speech at diReient ages, 
I recorded a thousand or more words in 
consecutive fientencea of my daughters 
as follows: one example at thirty 
months; two at three years and one at 
four; two at five, one at eightj and one 
at ten. Finally I collected two aam- 
plcs from adults, one from the chil- 
dren's father, the other general convor- 
Bation from five people in our family. 
Ordinary conversation in the course of 
household activities made up a con- 


siderable portion of all the records; the 
children were also occupied with pUy, 
while the adults engaged in discussions 
of theoretical interest during a part of 
the time. No subject suspected that 
his or her words were being taken 
down. Since R’s first hour lind con- 
sigted of 900 words, I used thia same 
nmovmt of eonvetsation in llio other 
caeca. With the adults tho average 
of tho two records was taken. 

Theso convoraationa give examples 
of the three sentence stages described 
in an earlier paper (6). Tlic early sen- 
tence that averages more than one 
word and Icea than throe is represented 
by T’b record at two and a half years 
whore her Gcntences averaged 2.7 
words. The next three examples are 
of the short sentence stage, where H at 
three years had an average sentence 
length of 4.4 words, D at the same age 
3.& words and H at four 4 words. 
Tho averago sentence length of tho 
four older children were as follows: 
R and E at five 0.2 words each, D at 
eight 6.9, and E at ten 8.5. The sen- 
tences of the adults averaged 0 words. 

The agc3 of the children in the first 
two stages must not be taken as typi- 
cal, for each of the four wag somewhat 
slow in learning to talk. Most chil- 
dren of thirty months are in the short 
sentence stage; at three years perhaps 
240 
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half the children have passed into the 
established sentence stage, and only 
those retarded in speech have not at- 
tained it by four. E must have 
reached the short Bentence stage some- 
where around her second birthday; she 
was certainly well in the established 
sentence period at thirty-four months. 
D, H and T reached this stage at 
about the age of three and a half years, 
Hence, the reader must not conclude 
that my findings have any definite rela- 
tion to age, but rather to the stage of 
speech development. 


PAnTS OV SPEECH OT* THE DIFFERENT 
WORDS 

T at the age of thirty months had a 
vocabulary of 318 words of which 67.8 
per cent were nouns and 19.3 verbs. 
In the conversations she used far more 
nouns than any other part of epeech, 
fewer verbs than adjectives, and very 
small proportions of pronouns, preposi- 
tions and conjunctions. 

The percentages of the different 
parts of speech in the conversations of 
the older children are very nniform, 
showing in comparison to the baby a 


TABLE 1 


Percenlages of the parts of speech of the different words 



EAHLY 

HBN- 

TBNOB 

SHOnT aBNTBKCE | 

EBTABLiBaEU 

aBNTBNCEl 

ADULT 

Riingo 

Avomgo 

Il&ngQ 

Avorago 

Nouns 

36. S 

i 23,3-31.7 

28.1 

24.0-27.3 

2B.7 

30.0 

Verbs 



29.6 

21.D-30.2 

27.2 

28.7 

Pronouns 

3.3 


9.2 

8.0- 0.7 

8.7 

0.9 

Adjeetivos 

20.0 


13.6 

13.0-19.0 

16.2 

13.1 

Adverbs 

14.2 

13.M6.2 

14.2 

11.3-17.9 

13.9 

13.1 

Frepoaitiona 

1.7 

3.3- 3.7 

3.6 

3.4- 4.3 

3.0 

4.4 

Conjunationa 

0.8 

0.6- 1.8 

0.0 

2.3- 3.8 

3.1 

2.8 

Interjections 

5.0 

1.1- 1.6 

1.3 

O.B- 2.0 

1.1 

1.1 


The variety of words used increased 
markedly, being much the same num- 
ber in each stage. The average num- 
ber of times each word was used was 
7,6 at 30 months; 4.9 to 4,6 at three 
and four; 3.2 with D and 2.8 with E at 
five, 2.9 with D at eight and 2.7 with 
E at ten, while the figure for the adults 
was 2.5. The small vocabulary and 
much repetition is reflected in the case 
of the baby, large vocabularies and 
absence of repetition, in the case of the 
oldest subjects, while the little children 
were in an intermediate stage. 


decided decrease in nouns, adjectives 
and exclamations; and a decided in- 
crease in verbs, pronouns, prepositions 
and conjunctions, The adults show 
somewhat more nouns and prepositions, 
and somewhat fewer pronouns and 
adjectives than the children in the es- 
tablished sentence stage. 

PARTS OF SPEECH OF THE TOTAL 
WORDS 

In the parts of speech of the total 
words we find a much greater con- 
trast between the early sentence stage 
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and the later stages than in the case of 
the different words. With the very 
little child nouns are of overwhelming 
importance, accounting for more than 
half of the words used, adjcotivea 
amounted to over a fifth, adverbs more 
than a tenth, while of pronouns, prepo^ 
sifcions and conjunctions there was 
barely a trace. 

If all the conversations are consid- 
ered, we find nouna decreasing enor^ 
moualy, while verbs, pronouns, preposi- 
tions and conjunctiona increase enor- 
mously. Adjectives decrease to a half, 
thou increase slightly; adverbs increoao 


children except in an increase in prep- 
ositions and con j line tione, and a alight 
decrease in pronouns. 

Boyd (3) haa made an exhaustive 
study of the development of sentence 
atruoture, having collected and ana- 
lysed not only 1260 sentences of his 
daughter each year from the age of 
two to eight, but also 1800 conversa- 
tional sentences from 18 English and 
AinDiican novelists. His daughter 
was precocious in talking, her average 
sentence length at the different ages 
being 3.3, 6.4, 6.0, 7,fi, 7.7, 8.2, and 8.6 
words. At two years her speech 


Ti^BLE 2 


Pcrcen^agca of Ihe par^a of apeec/i of the total Viorda 



IBHCB 

HUORT BBNTBNL'B 

1 EdTAEMBUIlD 

anNTENBfe 

ADDUI 

n^Uffa 

Avorngo 

Haiigo 

' A verngo 

Nouna. 

ni 

' 17,3-24.0 


15.2-10.6 

16.7 

16.6 

Verbs 

■n 

23.1-20.0 

25.1 

24.7-30,7 

28.1 

20.3 

Pronouns 

1.7 

18.0-23.1 

21.1 

10.4-24-0 

21.6 

18.8 

Adjfiotivcfl. 

21.3 

7.0-16.0 

10.0 1 

10.2-10.5 

12.7 

11.8 

Advflrbfl. . . 

11.4 

13.3-18.0 

16.3 

10.0-13.2 

11.2 

11.0 

Propositi ons 

O.fi 

2.6- 7.1 

4.7 

4.3- B.a 

6.1 

9.1 

Conjunctions 

0.2 

0.3- 1.0 1 

1.0 

2.0- 6.0 

3.2 

3.5 

Interjections 

3.4 

0.5- 1.0 

1.3 

1.2- 2.0 , 

i.a 

0.8 


flomewhat, then drop again. In all 
the conversations but one from three 
years onward, verbs take the first 
place in point of numbers, with pro- 
nouna second and nouna third, The 
exception waa ffs conversation at 
three, whore, because of her oxceaaivo 
use of which appeared in 

two-fifths of hor sentences, nouna made 
up 24.6 per cent of her talk, verba 23.5 
and pronouns IS.B, In five of the 
eight convereationB udjectives take 
fourth place, while in the others this ia 
true of adverbs. The adult conversa- 
tion differs little from that of the older 


development was intermediate be- 
tween the early and short sentence 
stages; from four years on the propor- 
tions of the parts of speech of her total 
words were remarkably stable. 

In table 3 the percentagea of the 
parts of spceoh of tho total words are 
given for Prof. Boyd's daughter at 
eight and for the novefets whoso sen- 
tence length ranged between ten and 
eleven words. (In the original there 
is one set of figures from male noveliats 
and from another from female; in 
my table the two are averaged.) The 
results are also shown from hour con- 
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veraationB of 22 five year old pre-aohool 
children reported by Smith (8); the 
aentence length here averaged only 4.6 
words, 

The agreement of all the different 
tabulations is striking. Both of Prof. 


Again a number of words in his list of 
conjunctions are not so classed by the 
Century Dictionary. The compara' 
tively low proportion of verbs in the 
novelists' conversations perhaps re- 
flects long and involved sentences. 


TABLE 3 


Percentaffes of the parts of speech of the total words in other studies 



flMiTn'a 
CniLDIlBN AT 

6 

botd' 

DAUain^nR 

AT fi 

TUB 

NOVBUaTB 

Nouns 

15 d=6 

14.6 

16.7 

Verbs 

27 d=0 

28.3 

24.3 

Pronouns 

26 =b0 

18.4 

17.6 

AdjeotWea 

17 ±8 

16.2 

16.4 

Adverbs . 

11 ±4 

10.2 

0.4 

Prepositions 

6=h3 


9.1 

Conjunctions, 

2.5 ±2 


6.7 

InterjeotioDB 

2 ±2 


0.8 


TABLE 4 

Numbers of each paH of speech in average sentence 



BAnbT 

SHOUT 

SBHTBN'CB 

BBTA&- 

LIBDBD 

ADUIVT 

Nouns 

1.5 


1.1 

1.6 

Verbs 



2.1 

2.6 

Pronouns 


0.B7 

1.6 

1.6 

Adieotives 

1 0,6 ' 

0.4 

0.B6 

■n 

Adverbs 

mSM 

0.66 

o.a 


Prepositions 

mSm 

0.2 

O.B 

mSM 

Conjunctions. 


0.04 

0.2 


Interjections 

0.1 



■■ 

Total 

mm 

4.0 

7.1 

0.0 


Boyd's lists show higher counts of 
adjectives and conjunctions than did 
my subjects. This may be due in 
part to a different grammatical inter- 
pretation. In an earlier paper by this 
author (2) possessive pronouns and 
nouns in apposition are classed as 
adjectives, whereas I considered the 
former pronouns, the latter nouns. 


ANALYSIS OP SENTENCES IN THE 
CONVEHSATIONS 

An analysis of the make up of the 
early, short and established sentences 
as used by my children in the sample 
conversations and also of the sentences 
of the adults is shown in table 4. 

The characteristic of the early aen- 


aaiLS DfiV^LQPUElN'ri TOL. Ill, HD, 3 
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tencc is d. pTeponderaTLce of oduhh, and 
a kck of articleSj auxiliary and copula- 
tive verbs j prepositions, and conjunc- 
tvons; tbe same is true of the short 
sentence to a leaser degree. The es Lab- 
lished sentence is characterized by 
greater definiteness and complexity 
as is flhown by the increased use of 
those relational words that were 
largely lacking before. 

THE MOST USED WOHDB 

Which words arc most used in con- 
versation by little children, older chil- 


often in the four different oategorieB are 
shown in table 5. 

The words of the baby are vivid and 
important onca. The little ohildten 
show egotism, desire and dependence 
on parents, but the older children 
approximate the comparatively color- 
leaa speech of the adults. 

In the first list there are only two 
words that appear in later lists— 
"Mamma'' in the second list and "a'' 
in all four. Six words appear in the 
three later lists — “I," "you," "it/' 
"a," "that," "to." "My" and "want" 


TABLE 6 

Tfie TAoat mad words in £^6 9Q0 word cant/er^attoTia Uit/i iha average avni&er of iimea each 

Word was used in the sampta 


TdB 2| TXAn CPD 

Tjm 3 TO 4 noAn 

QLDa 

TJIE £ TO lO YEAa OLDg 

THS A&TTL/TQ 

Mamma 

236 

1 

68 

1 

53 

I 

34 

a 

76 

Mamma 

44 

is 


to 


there 

3B 

it 

22 

it 

24 


32 

gadda* 

2d 

this 

22 

the 

24 

tho 


TLompsoaf 

25 

my 

IB 

bo 

22 

IB 

17 

away 

23 

want 

IB 

you 

22 

that 

10 

ran 

20 

a 

17 

that 

17 

it 

15 

hello 

18 ' 

Daddy 

16 

a 

17 

have 

13 

horny 

18 

that 

16 

don't 

14 

of 

12 

toad 

IB 

to 

15 

and 

13 

a 

U 


* A ‘^univeraftl word*' for all ohjects whoso namcB ahe could not or would not say. 
■f A neighbor. 


dren and adults? Schlag (7) believes 
that' Those ideas that arc most effective 
and important in the childish soul will 
be expressed moat often in his speech/' 
coneequenfcly he considers the tabulat- 
ing of the words that arc most used by 
children to be of prime importance. 

Upon comparing the 10 words used 
most often in R's whole day conversa- 
tion and in one hour we find that eight 
are the same, while the other two in 
the hour fall within the second ten of 
the day. The ten words used moat 


are found with both in the small and 
older children, while the latter have 
"tho" and "and" in common with the 
adults 03 well as the six words just 
mentioned, 

Six of the little children's words 
occur in the nine most common words 
of Kindergarten children collected by 
Horn (4), while two more are to be 
found in the next seven. Eight of the 
ten most common words of the five to 
ten year children are identical with the 
eight most common words in this list. 
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Eight of the little children’s words 
occur among the 14 moat common of 
Smith’s list (8), while eight of the older 
children and adults fall within the 
first twelve. 

As to the Ayres (1) list of "The 
Thousand Commonest Words/’ the 
baby had one in the first ten, the little 
children four, the older children seven 
with two more in the next three, and 
the adults seven with three more in 
the next six. 

The baby’s speech ia far more indi- 
vidualistic than that of the older 
children; there is little identity in the 
most common words at early ages. 
In seven all day conversations of chil- 
dren from 20 to 25 months the follow- 
ing words appeared in more than two 
records: "Mamma" in 6, “baby" in 5, 
Daddy, "dog," ’^shoe," "no," in 4, 
"look," "more," "nose," "there" in 3. 

In all but two of the nine conversa- 
tions "I” ia the most used word; T did 
not use it at all, while H at three used 
"Mamma" a few more times. With 
D at three, R at four and five and E 
at five, "I" was used from twice to 
nearly three times as often as any other 
word, but with the two older children 
and the adults the use of "I" was not 
much different from that of several 
other words — '^to/^ "you," "ia," and 
"the." With the exception of H, the 
use of "1" decreased in general from a 
frequency of once in every 10 words 
with R at four to once in every 26 with 
the adult. The use of "you" increased 


with each age from 7 with H at three to 
32 with the adult; i.e, H used "you" 
once in every 129 words, D at three 
once in every 60, E at five once in 
every 45, D at eight once in every 39, 
B at ten once in every 31 and the 
adults once in every 28 words. Thus 
we see pictured the gradual develop- 
ment of the little egoist into a social 
being. 

Schlag’s hypothesis fits the case of 
the very little child, but is no longer 
true by the time language ia well 
established. Schlag gives the results 
of two seta of data which he collected 
as a nucleus for his desired "Hiiufigs- 
keitaworterbuch der Kindersprache.” 
He recorded 11270 words in sentences 
of a six year old girl; those most used 
were: ioh (542 times), die (416), das 
(405), der (270), mal (207), ist (188), 
da (180), hier (180), so (174), du (135), 
ach (129). The most common words 
among 12078 collected from several 
eight year old children were: ich (694), 
different forma of haben (649), der 
(390), die (356), das (353), da (311), ist 
(246), nicht (237). 

The words of the older children are 
much less concrete and vivid than 
those of the little ones. Instead of 
nouns they learn to use pronouns, 
instead of gestures they employ prepo- 
sitions. There is less of emotion and 
more of intellectual content as speech 
develops, and what is lost in pictur- 
esquenesB ia gained in clarity and in the 
ability to draw fine distinctions. 
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Bi-lateral Transfer in the Motor Learning of 
Young Children and Adults* 


Ella L. 

INTRODUCTION 

T he large amount of experimen- 
tation and the vast range of 
discussion which have centered 
about the general problem of learning 
during the last decade indicate how rap- 
idly interest in this field has mounted. 
This increased interest has not only 
widened the scope of problems but has 
stimulated interest in older and more 
original phases. One of the most vital 
and far-reaching of these problems is 
the effect of training on subsequent 
habit formation, This effect may be 
either positive or negative. Instances 
of the former are apolcen of as habit 
transfer^ and those of the latter as 
habit interference. 

It has long been known that prac' 
tice of one limb in the performance of 
a skilled act increases the ability of 
the bilaterally symmetrical part in the 
same act. This phenomenon Keis been 
termed cross-education. 

Interest in this phiise of the prob- 
lem dates back to the middle of the 
nineteenth century when Weber (104) 
observed that his son, who had been 
taught to write with the right hand, be- 
came a spontaneous mirror writer. At 
the game time, Fechner (6), with whom 
Weber had corresponded concerning 

^ From the Inelitute of Child Welfare, 
Uniyersifcy of Minnesota. 


WiEfl 

this phenomonoUj made similar ob- 
servations. He found that training 
of the limbs on one side of the body 
appeared to be shared by those on the 
other side. Simultaneously, in 1868, 
Volkman (20) reported an investiga- 
tion in a related field, In training 
for tactile impressions of distance dis- 
crimination he found the idle hand 
sharing the gain. A more elaborate 
experiment, set up by Woodworth (23) 
in 1890j measured the accuracy of 
voluntary movement^. He reported 
transfer effects from left to right and 
the reverse when the drawing of 
straight lines was practiced. He m ade 
special note of the relationship ob- 
tained between speed and accuracy. 
As speed increased ten-fold, errors in- 
creased six-fold. 

Two years later, Bryan (2) reported 
similar results on an investigation in 
which he tested tapping ability of chil- 
dren at different age levels. He found 
crossed fatigue effects independent of 
body fatigue. In every instance mea- 
surable transfer from the right to the 
left side of the body was obtained. 
Further, he observed that, although in 
general the right hand reaction was 
superior to the left hand, at certain 
ages the left excelled. 

Scripture (18), in 1894, devised an 
experiment to show the transfer from 
right hand to left hand in the ability 
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to thrust a Dcedle into a small hole, 
Hg found a 26 per cent improvement 
of the left hand after practicing the 
right hand. Davis (3), four years 
later completed a study in tapping in 
which he practiced both hands and 
feet. He reported definite transfer ef- 
fects occurring between bi-latcrally 
symmetrical parts j and indicated trans- 
fer to parts not symmetrical. The 
transfer gain was found to be greatest 
for the right foot, and the relative 
gain was greater for the feet than for 
the hands- J'or accuracy in target 
shooting he calculated a relative gain 
of .61 for tlie right side, and .36 for the 
left eide^ thus indicating right side su- 
periority. 

In 1900 Wisslcr and Richardson (22) 
reported large amounts of transfer for 
the unused hand in the use of a dyno- 
mometei’^ Swift (19), in 1903, found 
for his juggling experiments that train- 
ing of the right hand was always trans- 
ferred to the left. Wallin, in 1910 
found the same condition to hold for 
the eye when training in perspective 
for one eye gave positive transfer 
effects for the other. In the same 
year Starch reported a mirror drawing 
study in which he found that during 
one-hundred trials of practice the idle 
hand improved S3 per cent in speed 
and accuracy, while over a fifty trial 
period the improvement for the idle 
hand was 65 per cent. 

A study of transfer and retroaction, 
in which 4 pencil mazes were used, 
was carried out by Webb in 1917, 
He reported transfer effects in all cases, 
and gave special emphasis to the fact 
that the transfer was not uniformally 
great, but was a function of the first 
problem and of the direction of transfer. 


About ten years later, in 1921, Nor- 
crosa (14) attacked the problem with 
the specific purpose of isolating iho 
common elements in motor learning. 
By practicing hisaubjeefca in inserting 
numbers into an adding machine, he 
found a correlation of +.11 between 
speed and accuracy, and a speed gain 
of 16.67 per cent by the idle hand in 
contrast with a 13.67 per cent im- 
provement with praotice. In the same 
year Lavin found in hia own experi- 
ment that the subjGcta could, after 
having learned a maze pattern with 
one hand, reprodiico iba form with the 
other hand, and with the head ns well. 

Ewert (4), aa recently as 1926, was 
the first to use a control group in the 
work on cross-education. Previous 
inveatigatore had not taken into ac- 
count the effect produced by a single 
trial for the hand or foot with which a 
transfer trial was later taken. In hia 
mirror drawing practico Ewert found 
the non-preferred hand improved 
thirty-six per cent in time, and 21 per 
cent in accuracy during fifty trials. 
Transfer proved to be greater from the 
preferred to the non-preferred hand 
than the reverse, while the relative 
ability to improve was about equal 
for the 2 hands. 

In 1928 Bray (1) examined trans- 
fer to body members not bilaterally 
symmetrical. He practiced skill in 
hitting a target seen in n mirror, and 
found transfer amounting to approxi- 
mately six trials taking place from 
right hand to right foot. Lcs.s trans- 
fer occurred from right foot to right 
hand, but it was effective over a longer 
period of time. Beeby in 1930 in- 
vestigated the organization of simul- 
taneous constituents of a continuous 
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training skill. Both poBitive transfer 
and interference were found in the 
transfer from single to double-handed 
practice. Further, he found that the 
game amount of transfer occurred in 
the change from single to double- 
handed practice as from hand to hand. 
He concluded — . , . that transfer is 
general rather than specific." 

Early theories 

With a single exception the studies 
just summarized agree to answer in the 
alfiimative the question "Does trans- 
fer occur in motor learning?" Another 
question, but one showing less uni- 
formity of opinion is that of the 
amount of such transfer, and the 
agency through which it operates. 
What the factors are that make trans- 
fer possible, is a question that awaits 
further investigation as the following 
review will show. The earliest work- 
ers explained the phenomenon in terms 
of the educational theory of formal 
discipline. Davis (3) spoke of . 
the education of attention and will 
power through physical training." He 
explained the greater degree of trans- 
fer obtained for syinmetrioal, and 
closely related parts as due to . 
close connection between different 
parts of the muscular system, througli 
nervous means — being closer in parts 
related in function or position." Scrip- 
ture (18) as well subscribes to the 
theory of formal discipline when he 
says . physiologically speaking, 
that the development of the centers 
govering a particular muscle causes at 
the same time the development oi 
higher centers concerned with groups 
of muscles. Psychologically speaking, 
development of will power as a whole." 


Currmt iheorinB 

As experimental evidence accumu* 
lated, the functional theory proved 
inadequate to account for the facts of 
transfer as found, and two rather dis- 
tinctly opposing theories developed. 
One general fornfiula^the theory of 
identical elements— haa been proposed 
by Thorndike. In his Briefer Course 
of Educational Psychology he says 
. there are bonds involving situa- 
tions and elements of situations which 
are, in the ordinary sense of the word 
general." These identical elements, 
he explains, may include specific move- 
ments, attitudes, and reactions con- 
stituting information or subject mat- 
ter, or more general adjustments of an 
emotional, motor or mental nature. 
But, he says that such reactions car- 
ried over are often not consciously 
identified or appreciated. 

In marked contrast with the fol- 
lowers of Thorndike stands the group 
that insists upon the conscious em- 
phasis of the generalization of methods, 
ideals, attitudes, etc. Then there are 
still those who are unwilling to abide 
by either theory as being sufficient, 
but believe that both agencies must 
function, and that neither can stand 
alone in explanation. Some have ex- 
pressed the belief in a spread of muscle 
impulse. This group feels that trans- 
fer is, to a degree at least, tlie result of 
common head, trunk, and eye move- 
inents involved, bo that the apparently 
idle muscles are really being exercised. 
Davis (3) and Woodworth (23) sup- 
port this view, while Wiaalcr and Rich- 
ardson (22) speak of . diffusion 
of motor impulses" as giving rise to 
transfer effects. 
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Swift (19) concludes that for his 
ball tossing experiments the conaciona 
acquisition of method, plus the direct 
efTect of training upon the symmetrical 
portions of the nervoua system ex- 
plains the results obtained. On the 
other hand, to quote Webb — "Ra- 
tional elements are present in humans, 
but it is recognized that these idea- 
tional activities function with little 
effectiveness in the mastery of the 
problem." 

Norcross (14), who attempted to 
single out identical elements concludes 
that (1) general habits and conditions 
improve; (2) emotional set is perhaps 
somewhat of a factor; (3) higher cen- 
ters are concerned. Lavin (54) feels 
that his own study shows that muscle 
joints, and tendon sensations, and 
sensations of cutaneous origin were 
factors. But, he states, that somo 
spatial scheme was developed, and ex- 
pressed in terms other than through 
local motor sensations, was equally ap- 
parent. He found, for instance, that 
watching others make the movement 
was more effective as a method of 
teaching than the mere performance of 
the act by the subject. 

Pear (16), in his discussion of "The 
Nature of Skill" differentiates between 
“intension" and "extension." He says 
"Altho transfer resulting from, and 
merely due to exercise of any particu- 
lar function "is rare, he believes 

that transfer , resulting from 
extension of attitudes, sentiments, 
ideals and knowledge of methods . . , 
can occur. In referring to the con- 
clusions of Langdon and Yates (10) he 
says that since low grade skills require 
minimal attention, transfer . 
might not be expected between this 


'insulated entity' and the rest of the 
personality." 

Similarly Bray says "The expla- 
nation lies, in part at least, in trans- 
fer of methods, which having been 
learned for one part of the body, aro 
carried over to practice with another 
part. More familiarity of setting is 
also probably important." Beeby, in 
his report speaks of the subjects as say- 
ing they "let the arm swim,” and he 
therefore concludes that, although the 
focality of consciousness is the es- 
sence of the "learning stage," later 
practice is beat in a . vague, uni- 
form, even slightly dazed state of 
mind." 

Scott, working with the stylus maze 
also recorded subjective reactions. He 
found his subjects unaware of the 
reason for doing a thing. They ex- 
pressed the feeling as a motor "impulse 
to go— thus causing the pattern to 
function non-consciously . " Even when 
only a few errors wore made his sub- 
jects often failed to recognize the pat- 
tern. Further, he states that recog- 
nition usually came suddenly. This 
finding is in harmony with Wheeler's 
statement when he says "Transfer is 
not dependent upon common elements, 
for there are no common elements 
from the standpoint of organiamio 
physiology. Rather, it is a case of 
falling under the third organic prin- 
ciple, namely, the whole governs the 
activities of its parts." 

McGeoch and Obersohlap, who find 
an increase in the ease of learning the 
six-nnd-twelve-lctter problem as a re- 
sult of practice at one another, and at 
the eighteen-letter-problem conclude 
— "Transfer to the eighteen-letter 
problem does not occur consistently. 
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A possible explanation of the latter 
fact is that transfer is a function of the 
amount of the preceding practice, 
measured in actual learning effort. 
On this assumption one would expect 
less transfer from the shorter to the 
longer problems.^’ 

This review indicates rather clearly 
that, despite the long continued in- 
vestigation, the problem of cross-edu- 
cation is in need of more research. The 
present study was undertaken with 
the hope of throwing further light on 
the existing theories of transfer; first, 
by means of measuring the transfer 
effects for hands and feet in the serial 
motor learning of young children; and 
second, by comparing this performance 
with the performance of adults on the 
same learning problem. By throwing 
into relief the cumulative effects of 
the relatively long period of general 
practice enjoyed by adults, such com- 
parative data should indicate whether 
transfer is determined by specific or 
general training. 

Aside from serving these more im- 
mediate aims, data of this study lend 
themselves readily to an analysis of 
error elimination, since the maze used 
presented homogeneous units in all 
respects except that of the relative 
direction of ciils-de-sac. 

METHOD 

Subjects 

A total of 44 children, 24 boys and 
20 girls were used in the experiment . 
Ages ranged from six by-six months to 
seventy-eight months. The children 
were obtained from the first grade of 
a parochial school; first grade and 
kindergarten of a city school; and the 


kindergarten of the Institute of Child 
Welfare; all in the city of Minneapolis. 
In addition to the 44 children, 17 adult 
subj ect s were used. These were drawn 
from the graduate students and cleri- 
cal ataif of the Institute of Child 
Welfare. 

A single group of cases provided 
both the experimental and the control 
subjects. To accomplish this, the 
total number of children was grouped 
in "sets" of fours, so as to obtain, as 
nearly as was possible, an equated 
"aet'^ made up of a right hand, a left 
hand, a right foot and a left foot 
learner. Thus each subject was given 
a three fold matched control. Match- 
ing was based on I. Q., C, A., socio- 
economic status, sex, and maze learn- 
ing ability. No effort was made to 
equate adult groups. 

"Sets" were kept approximately 
within a range of 20 points in I. Q., 3 
months in C. A. ; 3 occupational classes 
(based on the Minnesota Scale) ; same 
sex; and matched as closely as was pos- 
sible in maze learning ability. 

Apparatus 

The lack of an instrument for serial 
learning suitable for both hand and 
foot action made the development of 
new apparatus necessary. In devis- 
ing this, several essentials were kept 
in mind, 

(1) To reduce the time element to 
the lowest possible limits since experi- 
mentation in learning with young chil- 
dren is difficult at best. 

(2) To make the problem suffi- 
ciently difficult so as to provide dif- 
ferentiating possibilities. 

(3) To reduce intrinsic variations 
of the problem to a minimum. 
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(4) To obtain an instrument show- 
ing acceptably high reliability. 

(6) To provide an apparatus making 
possible a comparative study of child 
and adult. 

Husband's (9) work, which sup- 
ported the conclusions of Miles (13) 
and Nyawander (15) by deraonatrnt- 
ing that liis subjects took 16.7 trials 
to learn the same pattern in the high 
relief finger maze that took Warden's 
(21) subjects 69,4 trials with the sty- 
lus maze, suggestecl that a maze af- 
fording cutaneous contact would heat 
satisfy essential No. L The T type 


uaed^thua giving the same number of 
culfl-de-aac on each aide of the midline 
of the body. 

Since by preliminary experimenta- 
tion the standard type of blindfold — 
described by Miles (13) mid others — 
was found disconcerting for both chil- 
dren and adults, the .screen method 
was used insteach 

Figure 1 shows the mazes used. 
The rounded grooved paths were con- 
structed from sheet metal having sol- 
dered mitre joints nt the turns. The 
total pattern was then soldered to a 
wood base, one inch thick, covered 



Fig. 1 


of cul-de-sac, shown by Nyswandei* 
and Stone (15) to give satisfactory 
reliability, was selected. 

To insure higher reliability adapta- 
tion ti’ials were given on a maze con- 
structed of similar materials, but very 
different in pattern. 

Unity of the problem was main- 
tained to Uio greatest possible degree 
by using a single typo of cul-de-sac; 
making all connecting paths of equal 
length; following every true path with 
an equal length of oul-clc-sac; and 
making the two bi-lateral halves com- 
parable in the number of culs-dc-sac 


with sheet metal. The finger grooves, 
one-half inch wide, and about ono- 
quavfccr inch deep, had a main arm of 
the T two inches long, a cross bar 
two inches long, wliGrca.s all connect- 
ing paths were four inches long. Thus 
every true path was followed by a cul- 
de-sac of equal length. 

Only forward-going culH-do-nac were 
used. Since the length of path units 
was kept imiform, and the same avoid- 
ance reaction pattern was presented 
by each blind, the mazes provided, 
theoretically speaking, perfect homo- 
geneity. 
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Procedure 

For adaptation trials all subjects 
were given 3 successive trials with 
each hand and each foot, for two days. 
For finger learning the maze was 
placed on an ordinary card table with 
the cloth screen shown in figure 3 
covering it. The cloth was mounted 


Three successive practice trials were 
given daily until the subject satisfied 
the criterion for “complete learning, 
which was defined to mean not more 
than two errors in three guccessivc 
trials. To avoid the possibility of 
over-fatigue and impatience^ no more 
than ten minutes were allowed for 



Fig. 2 



Fig. 3 


on a metal frame 18 inches square and 
11 inches high. 

Figure 2 shows the same from the 
experimenter's position. Figure 4 
shows a revolving chair, adjustable to 
the height of the individual child. 
For foot learning the toe maze was 
placed on the floor, directly under the 
table, a cloth cover remaining over 
the pattern until practice began. 


each trial, and if the goal was not 
reached within this ten minute period 
the trial was called a failure. Six of 
the 54 initial trials proved failures. 
In the early stages toe learners fre- 
quently, and finger learners occasion- 
ally, showed symptoms of fatigue long 
before the ten minute period expired. 
To overcome this the subject was given 
a relaxation period whenever the re- 
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quest was made; sometimes the rest 
had to be suggested by the experi- 
menter as fatigue became evident, 
The problem of proper motivation 
was considered to be one of vital im- 
portance. An attempt to keep this 
uniform for the whole experiment 
proved futile because the motivating 
power of an incentive varied greatly 
from group to group, While the sub- 
jects from one school worked zealously 


major portion of the directions was 
given when the adaptation trials were 
taken. The subject was seated before 
the ma^e anclj being shown u sample 
piece (composed of a triio path and a 
T), was given the following directions: 

'^Thia game ia played by running the 
fingers in a path like this. The path 
under this cover is long and has many 
turns like n road. The trick is to 
find the sand paper post at the end of 



Fifl, 4 


for score improvement in anticipation 
of carrying away with them a Denni- 
son seal, tliose from the other schools 
considered this ns somewhat of an 
insult. Since interest and effort of 
the subjects were of vital importance, 
the incentives were selected to meet 
the needs of each group. 

Rewards— if such they may be 
called— were given regardless of the 
degree of success or failure; effort 
rather than score was applauded, The 


the road. The road begins here (fin- 
ger placed on the beginning post), and 
at the end is another post like this, 
but covered with sandpaper. Some 
turns in the road take you the right 
way, and some talcc you the wrong 
way. SoiTiG take you to an end like 
this. When you come to an end, you 
must back up, and find a road that 
takes you where you want to go. (Sub- 
ject was asked to run the finger in the 
sample groove). Do you feel how the 
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turns soznetiznes come on one side of 
the road and sometimes on the other? 
Then you must be sure to feel both 
aides with your fingere. When your 
hand gets tired we will rest. When I 
say Teadyj go^ you start your finger 
to find the sandpaper. You may go 
just as fast as you like^ but be sure to 
go carefully so you feel both sides of 
the path.*" 

The index finger was placed on the 
starting point, and the other fingers 
were curled under bo as to discourage 
the exploration of the paths in the 
ad i oinin g section . When the toe trials 
were begun, the following directions 
were added: "Your big toe is going to 
do just what your finger did. Try it 
on this little piece. Be sure to feel 
both Bides of the path." 

When learning proper was begun the 
following directions were added : "This 
is a new game. It has a road just like 
the other game; but the road has many 
more turns, You’U find a sandpaper 
poet at the end." For finger learn- 
ing, a sample of the narrow path was 
presented, and the subject was allowed 
to run the finger along the groove. 

In the early stages three-minute re- 
laxation periods were allowed between 
trials. Later, the subject decided for 
himself the time needed for rest. Al- 
though conversation wag discouraged, 
three "etock" phrases were used to 
assure attention when there was evi- 
dence of "wandering." These phrases 
were: 

(1) "Your finger (toe) knows just 
how to go along this road." 

(2) "You have a fine finger (toe): 
it feels both sides of the path.” 

(3) "You are always thinking about 
finding the sandpaper, aren't you?” 


Running records were taken of the 
finger and toe reactions. All true 
paths were lettered, the main arms of 
the T were numbered and the two 
halves of the bar of the T culs-de-sac 
were recorded in symbols. Time for 
each trial was recorded by means of a 
stop watch. 

Each set of 4 equated subjects com- 
posed a unit which remained constant 
both for learning and for transfer 
measures. Subject No. 1 of each set 
learned with the right hand; subject 
No. 2 with the left hand; subject No. 3 
with the right foot; and subject No. 
4 with the left foot. Five of the ten 
sets learned the true pattern, and five 
sets learned its mirror image. By 
matching the subjects in each set (on 
the basis of the criteria mentioned on 
page 261) it was possible to get control 
scores for hands and feet (hereafter 
Bpoken of as "members") within the 
exp erimental group . Th e m ean of ini- 
tial trial scores for each hand and foot 
gave the control score from which 
transfer was measured. This elimi- 
nated the troublesome problem of 
evaluating the differences in adjuat- 
ment between the control and the 
experimental subjects. It also af- 
forded for every learning member a 
control measure when the toe or finger 
had no subsequent trial. 

In obtaining transfer measures, as 
many variations were used as the small 
number of subjects permitted, 

(1) Transfer from one pattern to its 
opposite (making two variations). 

(2) Bi-lateral transfer (hand to hand 
or foot to foot). 

(3) Transfer to the same side of the 
body (hand to foot or foot to hand) . 
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This afforded five sets for each of the 
four trjLiiafer variations. 

With the adult aubjeets an addi- 
tional variation waa introduced, a 
meQBUie of "diagonal reMonahipa" 
(right h and to left foot) being obtained. 
The RH to RF as well as the RF to LF 
direction was omittod, 


reliability of the combined Hcorea for 
all members and for both patterns was 
computed, the Pearson Product Mo- 
ment formula being used in this in- 
stance, In the case of the adults, only 
the combined scores were used, since 
the number of cases was bo small. 
Here the number of trials had to be 


TABLE 1 


Odd-eoen reliahiliiy based on time and error scores 
(a) Children and (b) Adults 





nAUK oncsn 

TniAid 


humubh 

"Stopped up" 


1 


Timo 

1 Error 


(a) Children 


4-0 

nil 

11 

.04 

.08 

^0 

LH 

11 

.97 

.88 

4^0 

RF 

11 

.80 

.02 


LF 

11 

.72 

,60 




Trud polLorn 

4-0 

All 

22 

.06 

00 

1-8 

All 

10 

.08 

.96 




Mirror Imago 

4-0 

All 

22 

.00 

.91 

1-8 

All 

18 


.93 

(b) AdultB 

1-0 

All 

17 

.90 

.84 


Reliability 

Reliability coefficients were com- 
puted, for time and error scorea, by the 
odd -even method on 44 children and 17 
adults, 

Spearman rank order coefficients 
were obtained for each hand and each 
foot separately, and again for each 
pattern separately. In these cases 
the "Spearman-Brown Prophecy for- 
mula” was applied. In addition, the 


limited to 6 because hand learning was 
completed in 2 days by one subject. 

Tabic 1 gives the results for children 
and adults for both time and eiTor 
BCQTCa. 

Reliability is found to be higher for 
hands, when compared with feet, on 
both time and error scores. No defi- 
nite Buperiority for either side of the 
b ody is indicated by this table . When 
reliability for time ia compared with 
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that for error, time is found a more 
reliable measure for three members, 
while the RPI shows slightly higher 
reliability for error scores. 

These coefficients are rather higher 
than those couimonly obtained for 
maze learning. Two possible explana- 
tions are suggested. First, in the con- 
struction of the instrument, every pos- 
sible effort was made to incorporate 
elements which have by previous ex- 
perimentation proved to yield high 
reliability. Here are included the T 


number of errors with the left hand, 
and the largest number with the right 
hand. (See table 2.) The two feet 
show practically Hire degrees of ac- 
curacy, and take positions between the 
two extremes of the hands. The same 
statements hold for adults. 

Adults make more naean initial er- 
rors than do children with each of the 
four learning members. Adults show 
greater range than children for all body 
members, and greater relative variabil- 
ity for the RH, the LH, and the LF, 


TABLE 2 


Means and range based ontnilial error scoresfor 40 cJiildren and 17 aditlis; also ihe percentage 

ratio betioeen the scores of children and adults 




VJ.JlJv4DJLIXr 

hatio 


NtF&IDBiL OF 



CHILD 


Eimana 


CdTV 

AD0L/r 

^ J Children 

30,2 

01 

63,81 

1 .49 

\AdultB 

73.0 

101 

66.26 

j-fT ( Children 

fAclulte 

23.1 

63 

09.27 

.84 

2B.B 

86 

103.57 


20.4 

3B 

■ 

37. 6B 

\ .44 

(Adults 

66.8 

168 

27,97 

j „ f Children 

{Adulta - 

30.1 

36 

44.18 

I .64 

56.0 

120 

110,02 


type of cui-de-aac used by Stone and 
the idea of cutaneous contact de- 
veloped by Miles (9) and Husband. 
Second, 2 days of adaptation trials 
were provided. This unquestionably 
aided in better adjustment to the situa- 
tion as a whole when practice began, 
and tended to make performance on 
the real problem more stable. 

UBBULTS 

Learning 

Initial records for accuracy show 
children making the smallest mean 


Comparison of the limb-to-limb per- 
formance of the two age groups shows 
children with the smaller vaj'iation 
from hand to hand. The left hands 
of the two groups tend to approximate 
each other more closely than do any 
other two limbs. 

Companson of adults and children 

For initial speed as measured in 
inches traveled per second of time 
adults obtain higher scores than chil- 
dren for each of the four learning 
members. The data are presented in 
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table 3. Adults make the greatest 
speed with the RH^ whereas children 
show the greatest speed with the LH, 
For adults the LF ia auperior to the 
RF, and for ehildren the reverse ia true, 
This shows for both age groups the 
croas-relationahlps ; the order from 
highest to lowest mean initial speed 
for children ia LH, RH, RF, LF. For 
adults the order runs: BH, LHj LF, 
RF. 

Both age groups show the LH to be 
most variable in its performance. In- 
itial speed records show children with 
greater absolute variability than adults 
for all members except the LH. Adults 


children with the best speed and ac- 
curacy record for the LH, and the 
second best speed and poorest accu- 
racy record for the RH. Adults made 
the best speed and the poorest accuracy 
record with the RH, and the second 
best speed and the beat accuracy 
record with the left hand. For both 
groups the foot of greater speed is the 
more accurate. Thus an inverac rela- 
tionship between speed and accuracy 
ia obtained for the RH. 

Praciice effects 

Practice carried out to meet the cri- 
terion set for complete learn ing, shows 


TABLE 3 


rtfeaTis, jS'.D.'a, tr Afj and range for initial speed scores of 40 children and 17 adults 



1 

M 

B.D. 

fl-M 

RANan 

Child 

Adult 

Child 

Adult 

Child 

Adult 

Child 

Adult 

RTI 

.6G7 

1,176 


.07 

.06 

— 

.61 


LH 

.720 

.098 


.21 

MM 


.86 

1.64 

RF. 

.304 

,673 


.00 

■1 


.50 

.40 

LF 

.327 

.771 

.16 

.08 

■1 

■1 

.50 

.30 


show the greatest divergence between 
performancea of the RH and RF, 
whereas children show the largest dif- 
ference between scores for the LH and 
theLF. 

For both age groups, performances 
of RH and LH show greatest similar- 
ity, The acores for RP and LF come 
second in order of likeness while the 
comparison between the performance 
of hands and feet shows the greatest 
dissimilarity for both children and 
adulta- 

Comparison of speed and accuracy 

Comparison of speed and accuracy 
records within each age group shows 


different effects for the four limbs and 
for the two age groups. (See table 4.) 
Certain effects, however, arc constant 
for both age groups. Absolute varia- 
bility increases with practice for chil- 
dren and adults alike. Both groups 
show the RF with the largest percent- 
age increase over initial speed score, 
and both groups show the difference 
between RH and LH final speed scores 
to be the smallest when a limb-to- 
limb comparison ia made. Both groups 
take the order of LH, RH, RF, LF 
when members are ranked in order 
from the highest to the lowest final 
speed scores, (This is the order hold 
by children on initial status also.) 
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Practice shows differentiating effects 
for the two groups and for hands and 
feet in several inatanceSi Adults, who 
showed the leaser absolute variability 
on initial status, are more variable (ab- 
solute) than children on final trials. 
Adults have also become more variable 
relatively for th^ RH, LH, and RF, 
while children remain more variable 
(relative) with the LF. 

Adulta show larger mean final speed 
scores than children for both hands 


Trials taken for learning 

The number of trials taken for com- 
plete learning — ^in other words tho 
effect of practice upon accuracy — 
again shows differences in efficiency 
between the groups and also between 
hands and feet. For children a rank- 
ing of limbs on the basis of the number 
of initial errors made results in the 
order of: LH, RF, LF, RH. When 
limbs are ranked on the basis of the 
number of trials taken, the order is: 


TABLE 4 


Data for iniLiOrl speed, Jlnal speed, absolute ffain, percentage ratios, absolute and relative 

variability for 40 children, and 17 adults 




BFUED 

j qain 


VAHIABlLlTf 




Initial 

Final 

Abeo- 

Pot 

cent 

tbUd 

Ahflolule 

f GoJV 



lute 

Initial 

Final 

Initial 

Final 

eh| 

'children 

0.677 

1.831 

1.27 

322.0 

0.61 

1.01 

26.1 

10.0 

[Adults 

1.176 

2 . 8 B 1 

1.72 

246.0 

0.20 

1.21 

5.9 

29.4 

lh| 

Children . . * . . 

0.720 

1.006 

1.26 

272,9 

0.86 

0.93 

31.0 

18,3 

[Adults 

0.996 

3.026 

2.06 

305.2 

1.64 

2.77 

21.0 

30.0 

RF 1 

f Children 

0.394 

1.661 

1.19 

426.0 

O.BO 

0.70 

36.6 

14.8 

[Adults 

0.B73 

2.231 

1.06 

389,1 

0.49 

2.10 

16.7 

33.1 

LF 1 

f Children 

0.337 

0.03B 

: 0.61 

286.8 

0.50 

0.38 

46.2 

30.4 

[Adults 

, 0.771 

2.01 

1.24 

280.7 

0.30 

1.31 

10.3 

26.3 


and feet. Both groups show the RF 
making the greatest progress through 
practice. Adults show the smallest 
advantage over initial speed scores 
with the RH, and children with the 
LH. (The hand of greatest initial 
speed showing the smallest percentage 
of advantage for both groups.) The 
capacity for gain (measured in terms of 
percentage of advantage over initial 
scores) is more uniform for adults than 
for children when a limb-to-limb com- 
parison is made. 


LH, RH, RF, LF. When ranking is 
based on the relative progress made 
in accuracy, the order is: RH, LH, 
RF, LF. 

This indicates that for children 
hands have greater capaciby for gain 
than do feet, and that the right side 
gains more than the left side. 

For adulta the ranking of limbs on 
the basis of initial errors yields the 
following order: LH, LF, RF, RH. 
Ranked on the basis of the number of 
trials taken for learning gives the order 
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of: RHj LH, LF, RF. Ranked on 
the basis of relative progress made in 
accuracy shows the order o/; LH, LF, 
RF, RH. In terms of capacity for 
gain in accuracy, this indicates a left 
side superiority with the hands taking 
the extreme positions. For adults, 
the number of initial errors appeal s to 
parallel the capacity for improvement 
in accuracy, but for children no such 
relationship is apparent. 

Adults show greater limb-to-limb 
variation for capacity to improve in 
accuracy than do children. 

A compariaon of the two age groups 


and negative effects for one. For ac- 
curacy the initial error scores are re- 
duced for mx of the directions used, 
and increased for two, For both speed 
and accuracy the poorea t transfer 
scores are made for the H-to-F direc- 
tions. 

Adults show positive transfer effects 
for both speed and accuracy for each 
of the eight directions used, They 
show the best speed transfer scores 
when going from a RH learning to a 
LH transfer trial, whereas children 
show their best mean score for the RF 
to RH direction. (In each case the 


TABLE 5 


Mean Iransf &r scores /or childv&n and adults ha&cd on mean speed and error scores 


LKARNINCI LIMU 

TltANaBiJl L1MD 

cniLiDnHH 

1 ADpi;rfl 

5p<hh1 

nriors 

Spc&d 

Urrors 

BH 

LH 


B.2 

2.77 


LPI 

RH 

mBSM 

Z.71 

2. 64 


LH 

LF 


37,0 

0.B7 

2.0 

RE 

LF 

0.56 

B.16 

1,73 


RF 

RH 

1.43 

B.25 

2.11 

1.0 

LF 

LH 

0.09 

0.6 

2.07 

0.0 


for the four learning measures used, 
namely: initial speed, initial error, 
final speed, and the number of trials 
taken for learning, shows the two 
groups moat nearly alike in initial 
speed, and moat widely different in 
the number of trials taken for learn- 
ing. Since adults made more initial 
errors than children, this difference in 
capacity for improvement in accuracy 
becomes even more striking. 

Transf er 

The speed and error scores for trans- 
fer are given in table 6, Tran.afer 
speed scores show for children positive 
effects for seven of the direebions used. 


hand of greatest initial speed obtained 
the best transfer speed score.) 

Adults show the poorest mean score 
for the LH to LF direction, and chil- 
dren make lowest score for the RH 
to RF direction. (In each case the 
lowest transfer scoro was obtained 
when the hand of highest initial speed 
was placed in the learning position.) 

For both age groups transfer results 
for speed are always better when going 
in the direction from the less cflicient 
to the more efficient limb (efficiency 
being based on initial and final speed 
scores). For accuracy the same tend- 
ency is shown — transfer scores show- 
ing the higher accuracy when going 
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from the leaa accurate to the more ac- 
curate member (as based on initial 
error scores). When learning mem- 
bers are held constant, and transfer 
members vary, the better transfer 
score ia obtained for the member show- 
ing greater efficiency on initial status. 
When transfer members are held con- 
stant, and learning members vary, the 
better effect is obtained for the learn- 
ing member having the smaller initial 
speed score. 

For the H4o-H transfer both groups 
show the better score when the hand 
of better initial speed is in the transfer 
position, For bi-lateral foot transfer 
both groups show the better effect 
when going from RF learning to LP 
transfer. 

When transfer measures are baaed 
on accuracy, adults show perfect trials 
for the RH to LH, RF to LH, and the 
LF to RH direction, while children 
show the smallest mean error score for 
the LF to LH direction. For both 
age groups, hands placed in the trans- 
fer position obtain better transfer ac- 
curacy scores than do feet in this posi- 
tion. Again, for both groups the hand 
making the best initial accuracy record 
obtains the best transfer score. 

Children make the poorest transfer 
record for accuracy when going from 
LH learning to LF transfer, while 
adults make their poorest record for 
the RH to LF direction. In both 
cases the LP shows the poorest trans- 
fer measure for accuracy. 

Pattern variation 

The four transfer situations used, 
namely: (1) transfer to the same pat- 
tern and the same side of the body as 
used in learning, (2) transfer to the 


opposite pattern and the opposite aide 
of the body from that used in learning, 
(3) transfer to the same pattern but 
the opposite side of the body from that 
used in learning and (4) transfer to 
the opposite pattern but the same side 
of the body as used in learning show 
markedly different effects as based on 
speed and accuracy, as will be seen 
from table 6. The lowest speed and 
the greatest accuracy records were ob- 
tained when the transfer trial was 
taken on the opposite pattern and with 

TABLE 0 


Mean transfer speed and error scores for 
children grouped on basis of 4 different 
transfer silualions 


fill'UATION 

HI gconEfl 

Speed 

Error 

1. Same pattern and same 



aide of body 

2. Same pattern and oppo- 

1.S08 

20.2 

site aide of body 

3. Same side of body and 

0.932 

7.0 

opposite pattern 

4. Opposito side of body 

0.875 

7.0 

and opposite pattern. . 

0.801 

5.61 


the opposite side of the body from that 
used for learning. The highest speed, 
and the poorest accuracy scores were 
made when the transfer trial was taken 
on the same pailern and the same side 
of the body as used in learning. Situa- 
tions three and four take the inter- 
mediate positions and obtain practi- 
cally identical leaults. 

differences 

Analysis of children's data on the 
basis of sex and age shows small and 
inconsistent differences. 
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Inter^correlations 

Intercorrclatxons between the vari- 
ables of initial speedf fifiol speed, initial 
erroTf number of trials taken for learnr 
ing, L Q,, and transfer scores yield 
ooefficionts of very low order, ranging 
from .61 dzll between initial speed 
and L Q. to —.02 d=,09 between trans- 
fer speed and L Q. The correlation 
between the number of trials taken for 
feamiiig and initial error ia .38 — .09 
indicating a tendency for eubjeots 


pattern regardless of whether the true 
pattern or its mirror image is learned. 
The data are given in table 7, In. 
terms of overlapping, 33 per cent of 
the cases reached or exceeded in the 
tiaoing of the second half of tho maze 
the number of errors mado on the first 
half. In terms of retracing errors, the 
second half of the pattern showed less 
than fifty per cent of the total retrao- 
ing errors made on the first half of the 
pattern. 


TA.BL'E 7 


Total erroTsfar th^ tm hi-laieral halves of the maze palternafor boye and girls; for true paltern 
and mirTor image; for and ”oppodU” side learningf and totals for each type 

of error 



riRfiT HAL^ 

iSCPlin HALF 

TOTAL 

Boya 

4,410 

3,161 

7,661 

Girls 

4,623 

2,980 

7,801 

Oyvii Side 

4,3B9 

8,B02 

7,801 

Opposite Side 

4,044 

2,620 

7,273 

True Pattern 

6,42fi 

3,861 

0,270 

Mirror Pattern 

3,W 

2,280 

6,888 

Three Error Types \ 




Ro bracing 

2,m 

1,032 

3,441 

Stem of T 

2 ,m 

2,226 

6,101 

Bar oi T 

3,658 

2,874 

6,532 

Total Errors 

0,033 


16,104 


making the highest initial errors to 
take more trials for learning, 

l^rror elminaiim 

An analysie was made of the fre- 
quency with which individual cule-de- 
sac were entered, and also of the total 
number of retracing and cul-de-sao en- 
trance errors for each of the two bi- 
lateral halves of the maze separately, 
No consistent sex or age differences for 
children were found on this basis. 

For both age groups more errors are 
made on the first half of the maze 


In the analysis of the frequency of 
cule-de-sao entrance certain blinds 
show definitely higher frequencies than 
do ofihera. This holds for the true 
pattern and the mirror image alike. 
For the individual culs-de-aac leading 
in tho horizontal direction, frequency 
of entrance does nob prove to be a 
matter of right or left direction as such. 
Analysis of the data for children shows 
the six most frequently entered culs^ 
de-sac to lead more nearly in the goal 
direction than do the true paths im- 
mediately following. The three blinds 
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showing highest frequency of entrance 
lie within the first half of the pattern; 
the second group of three, showing 
high entrance frequencies, lie in the 
second half of the pattern, These 
statements hold for the analysis of 
adult data with one exception. Cul- 
de-aac No, 1, which represents the less 
direct route to the goal, is included in 
the group of three culs-de-sac most 
frequently entered, and the difficulty 
it presents cannot be explained in 
terms of “goal-direction." 


no apparent significance except that 
the foot failed more frequently when 
in the second or third position. For 
speed scores the RF in the learning 
position shows the beat results for each 
of the idle limbs regardless of whether 
the transfer limb is the first, or the 
second, or the third member to take n 
trial. For accuracy the LF and RH 
in the learning poaitiona produce the 
best effects for transfer members — 
the LF learning showing the best re- 
sults for the RH and EF, and the RH 


1 

2 

3 

4 

5 

6 

7 

8 


TABLE 8 


MeHnB of transfer scares based on speed and error acorea for children 


TIlANBFBn 


LBAUKlHa 


RH 

LH 


HE 

LF 


Firsif limb 

Second limb 

Third Limb 

Speed ISrrar 

Spo^d 

Erfor 

Speed 

Error 

.06 LH 6.2 

.33 LF 36.0 

.43 RF 30,8 

.32 RF 51.4 

1.39 LH 1.26 

.42 LF 43.0 

J.2B RH 2.71 

.37 RF 3 fail 

.23 LF 3 fail 

.36 LF 37.0 

1.18 RH 3.3 

.34 RF 3 fail 

.65 LF 6.10 

1.18 LH 3.0 

1.22 RH 2.6 

1.43 RH 5.26 

.85 LF 2,0 

1.46 LH 1.6 

.66 RF 7.83 

.90 RH 3.1 

1.11 LH 2.2 

.00 LH 0,5 

.69 RF 13.0 

1.37 RH 1.6 


Position of limbs in the iraws/er 
sequence 

Although the small number of adult 
CEiaes prohibited an analysis of second 
and third idle limb transfer measures, 
such analysis was made for children. 
In the latter case each of the idle limbs 
was given a transfer trial following the 
sequence given under Tneihod. See 
table 8. The position of a transfer 
member in the sequence — that is its 
being the first, or the second or the 
third limb to produce the tracing — ^had 


learning giving the best transfer score 
for the LH and LF. 

Transfer scores equated 

An attempt was made to ascertain 
the transfer effects when the initial 
scores of the four limbs are idenfcicaL 
(Sec table 9 and figures 6 and 6.) Be- 
cause of the large number of foot fail- 
ures this procedure could be applied 
to speed scores only. For this pur- 
pose the constant speed score of one 
inch per second of time was established. 
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Having obtained the factor thnt would same factors. This procedure was 
reduce the initial of each limb to the carried out first to show results when 


table 0 


Tran&ftT speed and stror scoj'es grouped to ahoiD dijferencRs to/iBn Uarnin^} ond VjJien tran-s/er 

meiiihers ore held constant 


(1) LDATININO UBMDflJl CDWflTAMT 



Speed 

Error 

RH 

to 1 

fLH 

.06 

5.2 

[EF 

.32 

61.4 

LH 

to 1 

fHH j 

[LF 

1.26 

.36 

2.71 

37.0 

RF 

to ^ 

fLF 

M 

o.ie 

[EH 

1.43 

6.26 

LF 

to 1 

fRF 

[LH 

.60 

.09 

7. S3 

0.5 


(2) TnAKePBn hCEiiiiEn coNST^Kr 



1 Spoi^ 

Error 

to RH 

1,26 

2.71 

EFJ 

1.43 

B.26 

to LH 

.96 

6.2 

LFj 

,09 

00.6 

??) to EF 

.32 

61,4 

LFJ 

.66 , 

7,83 

l^] to 

.35 

37.0 

EF/ 

.65 

Q.ia 


Tran3p£r i incK per aeCOAd 

0 I 2 3 4 5 

Control 

te/thand 
to ri^kt horvd 


Ho LeFh hacid 


Lei t loot 
l:o right foot 


Leit /ictmd 

to Left foot 


Eiq. B. Fiust TnANSFEit SrnBD Sgoheh for Cfuldr^in and Adults Equated to a Common 

Sconn POU, tub LHAUNINU Limh. (TRANSFllllLKMlltllimD 

constant score of 1.0^ the respective all leaTning members were given the 
transfer scores were multiplied by the same initial scores, and second when 
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all members in the transfer position corner, The bi-lateral mirror image 
were given the same initial score. This reversed the positions of the two posts, 
procedure doubtlessly has its limita- A comparison of performance on the 
tions since the number of cases used is two patterns shows more errors made 
so small, but an interesting difference on the true pattern by both adults 
appears between results obtained, and children. No constant difference 
When the transfer members are given is shown for speed on the two patterns, 
the same initial speed score, but scores Learning from the limbs “own^' side 
for learning members vary, the trans- was differentiated from learning that 


Transfer Errors per trial 

0 10 10 30 40 50 60 



Fia. 6. PmsT Thanspbr Eetiqii Scoubs for Children and Adults, Equated to a 
Common Scodb foh the TnAwepER Limh, (Transper Limd Held Constant) 

fer scores obtained by each hand and atartetl from the '^opposite^' aide. The 
foot are remarlcably more constant right aide of the body is shown to make 
than is true when all learning members more errors when it starts from its 
have the same initial scores, but trana- ‘^own^’ side and the left side of the 
fer members vary in initial efficiency. body when it starts from the "oppo- 
site'^ side. This merely reinforces the 

Goal ])osiiion and transfer scores statement just made, namely, that 

more errors are made on the "true" 
In the two maze patterns used, the pattern by both age groups. In every 
true pattern had the starting point instance, greater accuracy is shown for 
located at the lower right-hand corner, the clockwise as opposed to the counter- 
and the goal post at the lower left-hand clockwise movement . 
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For speed, both age groups obtain 
higher scores for inifcitil and final trials 
■when tracing begins from the limbs 
side. 

On the basis of these findings the 
following conclusions seem justifiable: 

1. Speed is always greater for hands 
than for feet, and always indicates a 
condition of ^'crosa-gaitedness^^ by 
showing the superior hand to be di’ 
agonally opposite the auperior foot- 
An inverse relationship between the 
development of speed and accuracy 
holds for the right hand. The hand of 
greater initial speed makes the smallest 
relative gain in speed, The right foot 
has the greatest capacity for gain in 
apeed, and the right hand the greatest 
capacity for gain in accuracy. Hands 
have greater capacity for gaining ac- 
curacy than do feet. 

2. Greater accuracy is shown for the 
right side of the body for children and 
the left side for adults, Relative gain 
of speed is greater for the left side of 
the body for children, and the right 
^ide for adults. 

3. Initial speed, ability to improve 
in accuracy, and the differences in 
speed and accuracy between the right 
hand and other limbs increase mark- 
edly with age and experience. Initial 
accuracy, the ability to improve in 
speed, and the number of trials taken 
for learning decrease with age and ex- 
perience. 

4. Practice decreases ago differences 
in speed, and speed differences be- 
tween the two hands. It also dc- 
creoges speed differences between the 
right foot and the left foot for adults, 
but increases these differences in chil- 
dren. 


5. Transfer speed and accuracy 
scores are affected by change in pat- 
tern, Umha, and aides of the body used. 
Accuracy and speed arc to some degree 
at least dependent upon the position 
of the starting point of the maze in 
relation to the hand or foot used for 
learning. Greater speed is always ob- 
tained when the limb begins at its 
^'own'^ side of the pattern. 

The amount of transfer coming to 
an idle limb, and the amount coming 
from a given learning limb vary ac- 
cording to the direction taken. Better 
positive effects arc always obtained 
when going from the less efficient to 
the more efficient limb. (Efficiency 
in this case is baaed on initial trials.) 

Q, Transfer Bcorcs show positive 
Bpeed and accuracy effects for all idle 
limbs of adults. For children both 
positive and negative effeeta are ob- 
tained; the right foot in the learning 
position results in the best transfer 
scores for each of the idle limbs. Trans- 
fer scores improve with age. 

7. Errors for this study appear to 
be ft function of the direction of the 
culs-de-sac, and their positions rela- 
tive to the goal- Cula-dc-aac show- 
ing the greatest number of entrances 
lead most directly to the goal. Goal 
direction ia learned before distance or 
total maze form. Form is learned be- 
fore distance. Learning, progressing 
clockwiscj shows greater accuracy than 
the counter-clockwise movement. 

8. Up to a certain level of cflicicncy 
an increase of speed appears to be nc- 
companied by an increase in accuracy. 
Beyond this level increase of speed ap- 
pears to be developed at the expense of 
accuracy. This indicates that greater 
skill in movement, with its accompany- 
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ing confidence^ producea greater inac- 
euracy. This does not appear to con- 
dition the capacity for improvement 
through practice. This suggestion fol- 
lows: that early emphasis upon accu- 
racy for the purpose of developing 
necessary caution may be the best prac- 
tice in motor learning. 

9. The size of the transfer score 
seems to be determined in a large 
measure by the efficiency of the trans- 
fer limb, and to a lesser degree by the 
amount of effort exerted by the learn- 
ing limb, It would appear from this 
that where transfer in motor learning 
is desired, training of the least efficient 
limb is most economicaL 

10. Adults appear to make a trans- 
fer-tracing with little or no attention 
to sensory cues. A lack of positive 
transfer may then be largely a matter 


of close attention, and therefore a re- 
verting to the earlier learning stages of 
the specific problem. The lack of 
positive transfer would be then, to 
some degree at least, a matter of ad- 
justment. Greater experience and 
general practice as demonstrated by 
the adult group in this study tends to 
produce greater ability for improve- 
ment and better transfer scores. These 
differences are markedly greater when 
the adult right hand — the hand of most 
highly differentiated practice — ^is com- 
pared with the other limbs. F(j>r chil- 
dren, hands learn more quickly than 
do feet, and the right hand shows abil- 
ity for greatest improvement. 

11. These facts appear to indicate 
clearly that training operating in the 
learning of this problem was of a gen- 
eral rather than a specific nature. 
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Brief Reports 

Comprehension of Some Sizes, Shapes, and Positions by 

Young Children* 


S tudies of language comprehen- 
sion have been meager and for the 
most part confined to short items in 
intelligence tests, measuring the com- 
prehension among children of objects 
or activities ivhich are constantly in 
their environment. Practically the 
entire story may be found among items 
in the Kuhlmann and Stanford revi- 
sions of the Binet test, those included 
in GeselVs and Descoeudres^ norma, 
and more adequately in the recently 
published tests of Van Alstyne. On 
the other hand, studies of the iise of 
language have been considerably in 
number. The present investigation is 
an attempt to bridge the gap ever so 
little between our knowledge of lan- 
guage usage and of language compre- 
hension among preschool children. It 
was undertaken specifically to discover 
what sizes, shapes, and positions com- 
monly Icnown to adults are compre- 
hended by young children and to 
devise methods for determining this. 
To this purpose two simple experi- 
ments were contrived, 

PART I 

The first experiment consisted of two 
four-page booklets, one of which was 

^ From The Institute of Child Welfare, 
The University of Minnesota . 


the duplicate of the other. On each 
page were pasted 6 bright blue figures 
such as squares, diamonds, half-moons, 
stars, triangles, crosses, circles. Five 
of these items appeared in both the 
iVertical and horizontal positions. The 
experimenter kept one booklet and 
gave the other to the cJiild with the 
inatructions: 

"I am going to play a game with you. 
Here are two books— one for you and one for 
me. They are juat alike. See? (B opens 
both hooka and shows S tho aimilarity) 
I am going to try to fool you, but don't you 
let me. You point to the one that I NAME, 
and not to the one that I point to. Do you 
understand? I am going to point to the 
wrong one, just to try to catch you. Now 
you be sure to point to the one that I 
NAME, Ready I Point to the diamond." 

This game is similar to one played 
in the University kindergarten in 
which the teacher gives a command 
and expects the children to do as she 
says and not as she does. 

The experiment was given to 33 
kindergarten children at the Institute 
of Child Welfare, University of Minne- 
sota; it was repeated on 20 of these 
children for the purpose of computing 
reliability. One point was given for 
each correct response. Scores on the 
initial test range from five to nineteen 
out of a possible 24 with a median 
score of 11. There was no correlation 
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between initial scores and IQ'a in this for each item are given in table 1, to- 
restricted age group. gether with a percentage of consist- 

Consistency as measured by the cntly correct responses given by the 
percentage of identically correct re- 20 retest subjects. The items that 
spouses on the retest ranged from arc known to an extent of GO per cent 

78 per cent to 100 per cent with a or better by these kindergarten chil- 

median of 90,5 per cent. The consist- dren are the moon (crescent), the half- 
ency when wrong items were included moon, the star, the cross, the circle, 

TABLE 1 

Paft L Per c&7il correci responses and item-consistency 

ontaiNAL TEAT 
(33 eufUECTB) 

TEH CBHT con- 
hectt nEflPONBsa 

100 
lOQ 
91 
SB 
82 
Y3 
67 
04 
64 
01 
42 
42 
30 
30 
30 
2B 
24 
22 
22 
IB 
16 
16 
13 
12 


ranged from 33 per cent to 70 per cent square, and diamond, and all of these 
with a median of 60 per cent, a result items wore consistently correct for 
suggesting that although there was a more than 90 per cent of the retest 
high degree of reliability on the items group. The small percentage of rccog- 
that were really known, there was little nition and the lack of consistency on 
consistency in confusion or error on the pyramid, the wavy and jagged 
the unknown items. lines, the vertical oblong, triangles, 

The percentage of correct responses and the cylinder and hexagon indi- 


nBTEAT (20 BDD- 
jecth ) 

pbh cent CON' 
aiBTENTLY 
connECP 

100 

100 

100 

100 

100 

100 

100 

100 

03 

03 

04 
70 
66 
40 
76 
67 
40 
06 
00 

100 

100 

00 

0 

0 


Moon (vert, orcpcont) 


Half-caooii (vort.) 

Moon (lioriii. crescent) 

Croaa 

Half-moon (hori?,.), 

Cirolo 

Bifiniond (vert.) 

Square 

Diamond (horiz .) 

Slanting line 

OvJil (vert.) 

Pyramid 

Wavy line 

Triangle (scalene). 

Oblong (vert.) 

Jnggod line 

Oblong (horiz.) 

Oval (horia,') 

Triangle (rt. angle) 

Cone 

Triangle (Isoscelea). 

Cylinder 

Hexagon 
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cate that these items were not known 
by the group. On the other hand, all 
of the items except the cylinder and 
hexagon were known, and consistently 
so, by two or more children, indicating 
that the ability to recognize these 
shapes is present in some five-year-old 
children. 

In every case the vertically placed 
items were known by a larger per cent 
of the subjects than the horizontally 
placed ones. 

The reliability of this method for 
measuring comprehension is high 
'enough to warrant further experimen- 
tation with it or with some similar 
method, such as that of Van Alst3me. 
The application of the method with 
children under the kindergarten level 
has not been determined because the 
items included in this test were too 
-difficult for use below that age. 

PART II 

The second experiment on compre- 
hension was one where in a sand table 
was arranged with a forest scene in- 
cluding hills, lakes, a fence, a bridge, a 
teddy bear and other items of interest 
to the child. A atory about the ad- 
ventures of the teddy bear was told to 
each child, and he was aaked to make 
the teddy bear do what the story 
indicated. The following is a sample 
of the story, which contained twenty- 
five words of position, size, and shape: 

"Once upon a time Jack Bear stood be- 
side tlie tree ^herc he lived, and thought, 
Tm tired of staying here all the time. I 
wonder if 1 can find a nice place to go where 
I can have some fun V While he was think- 
ing hard about it, he jumped /orwards and 
he jumped hat^hwards. (Will you make him 
jump farwardfl? And make him jump back- 
wards?) . . . , He started out on his journey 


and soon decided that he needed a walking 
stick. . , . There were so many sticks there 
that ufc first he didn't know which one to 
take. , , , He looked them all over, and then 
picked up the crooked one, (Will you pick 
out the crooked one for him?) ‘I don't 
want that,' he anidj and laid it behind 
him. , . . '' etc. 

After each critical work or phrase 
the experimenter paused and asked the 
child to make the teddy bear perform 
the act. If the child did not comply 
immediately the experimenter re- 
peated the request twice and then went 
on with the story. The reliability of 
the method was checked by a second 
story about the adventures of a 
boy and girl doll, one of which the 
child manipulated in the appropriate 
waya. The same toya and objects 
were used, but the scene was given 
variety by a rearrangement of them ; the 
same critical words were introduced 
into the story in a different order. 

The teddy bear story was told to 40 
kindergarten and nursery school chil- 
dren at the University of Minnesota, 
and the second, in order to estimate 
reliability, to 14 of these children. 
The initial scores ranged from five to 
twenty-five out of a possible 25, with a 
median of 18. The median percentage 
of consistency by items was 86 per 
cent; the median consistency for the 
14 aubjects, 83 per cent. This mdi- 
cates that one administration of a test 
of this sort gives fairly reliable informa- 
tion as to the child's knowledge of 
these words. 

In table 2 the percentage of correct 
responses on the initial teat is given 
by age levels, and also the percentage 
consistently correct for the retest sub- 
jects. The italicized figures represent 
the items passed by 60 per cent or more 
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of the flubjecta. It is aigTiificant that 
every item known by the three-year- 
olds ia also known by the four- and five- 
year-oldsj and similarly, that every 


were, "rough, "narrow/' "broad," 
"far," "near." "Shallow" and 
“smooth," however, do not show a 
high consistency. 


TABLE 2 

Pari 11. Jieflis recoffnuedt byC.A.dislribulion; GO per cent or above correct indicaied by iialios 



ron cuiiT coniiECT, uriTur. rnr/iL 

I'xn CENT CON- 
BIBTENTLY COfinECT 

(14 budjectb) 

iTuwa 

30 Lo 41 montlie, 

<3 BUbjcolB 

42 to A3 montliBi 
iQ Bubjcolfi 

64 to 03 mOnlbB. 

24 BubjccLa 

over 

m 

wo 

00 

02 

big 

1€0 

wo 

100 

m 

crooked 

88 

60 

ioo 

86 

under 

83 

80 

100 

92 

high 

39 

90 

100 

100 

long 

87 

80 

1 100 

92 

ta.ll 

87 

00 

100 

100 

thin 

1 

on top 

67 

80 

88 

02 

m 

00 

96 

100 

behind 

33 

80 

100 

02 

bumpy 

33 

80 

PO 

02 

deep 

17 

80 

OB 

71 

pointed 

33 

70 

100 

86 

Bhallow 

2 

60 

00 

75 

67 

few 

17 

20 

m 

70 

forwards 

33 

30 

88 

70 

backwards 

33 

30 

88 

71 

tiny 

17 

50 

88 

80 

smoo th 

17 

40 

75 

57 

hugb. 

3 

rough 

0 

30 

68 

79 

17 

30 

50 

86 

narrow 

17 

20 

55 

SO 

broad 

0 

40 

25 

79 

far 

0 

20 

50 

71 

near 

0 

20 

41 

71 


All items above 1 woro pasacd by 3-ycar-olda ; aU itoma abovo 2 were passed by 4-ycar- 
olda; all items above 3 woro paaacd by 6-yQ0.r-oId.3j nil itema below 3 wore not passed by any 
group, 


item known by the four-year-olds ia 
also known by tho five-year-olds. Fur- 
thermore, in general the itema are 
recognized in an increasing percentage 
of the cases at the higher age levels. 
The items not passed by any age group 


From the standpoint of motivation 
this experiment is excellent; in fact, 
the experimenter was not able to 
enter the playrooms without being 
assailed by some child who wanted to 
play with her. 
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In the second method the number of 
alternatives for each ‘^test" item was 
not constant; there were, for example, 
four sticks to test "long/' "crooked/' 
"pointed/^ and only two boards, a 
narrow and a wide one, to test "nar- 
row,'^ The technique should be fur- 
ther developed, then, to include at 
least four alternatives at each choice- 
situation. It seems advisable to the 
experimenter, too, that a series of 
entirely different test-situations should 
be set up to validate the measures ob- 


tained with this method. Significant 
possibilities would seem to be offered 
by th e use of this method for other 
investigations of meaning in young 
children. 

Both parts of this experiment give a 
reliable instrument for determining 
language comprehenaion, the first use- 
ful for kindergarten children, and the 
second for both nursery school and 
kindergarten children, above the age 
of two and one-half years. 

Theta C. Holmes. 
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A Study of Thumbsucking in Infants from Two to 
Seventeen Weeks of Age‘ 


T HUMBSUCKIWG is a subject on 
which there is much discussion, 
but little investigation. The litera- 
ture ou the subject is scarce, based in 
the main only on general observation, 
and sometimes contradictory. 

The best study is that of Lewis and 
Lehman (8, 9) which is based on the 
observation of 170 children and covers 
a period of five years. It was possible 
to observe the ehildren over the entire 
nursery school period of three years, 
and to make casts of their dentition. 
It was found that 30 of the children 
sucked their thumbs. All but 2 con- 
tracted the habit in the first year of 
life, and 9 sucked practically from 

* From Che Institute of Child Welfare, 
University of Minnesota. 


birth. The time of breaking the habit 
ranged from nine months to six yeaia. 
There was a definite preference for 
the right thumb. All of these children 
sucked their thumbs at bedtime, and 
lejsa frequently when engaged in va- 
rious activities. A comparison of the 
casts of the dentition made over a 
period of years shows that in 24 cases 
there was a definite malocclusion of 
the deciduous teeth, If the habit 
were corrected before the age of 6 
years, the malocclusion tended to cor- 
rect itself; if not, the malocclusion 
tended to remain static. The maloc- 
clusion always showed a forward dis- 
placement of the premaxillary bone 
and of the upper incisors, with an 
occasional reclusion of the lower in- 
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ciBors* The displacement was always 
toward the side of the thumb sucked, 
and if both thumbs were sucked, the 
displacement wag symmetrical, 

The literature on thumbsuoking 
may be auuunarized briefly under 
three heads, As to the frequency, 
onset, and persistency of the hnbit, 
thnmbsucking may be considered a 
normal behavior type for very young 
infanta. It is of ten present from birth, 
ig generally contracted in the first year 
of life, and may have its beginnings in 
the random movementa of the child. 
It decreases with age, being moat; 
common under 6 years. It is classi- 
fied as a sensor y-aatia tying habit, and 
is more common with nervous ohildron, 
as they contract the habit earlier and 
are harder to break. 

The detrimental results which arc 
said to result from thumbsucking arc 
drooling, malocclusion of the deciduous 
teeth, and posaiblo malocclusion of the 
permanent teeth if the habit is not 
broken before 6 years of age. 

To break the habit in very young 
children, gently remove the band 
from the mouth and give the child 
something to hold. With older chil- 
dren, an appeal to pride is most effec- 
tive. The use of a cuff or wire 
"sleeve," taking the child away from 
hifl play to suck his thumb in front of a 
mirror for 10 minutes, psychoanalysis, 
taking toys to hold when going to bed, 
holding the bedclothes, and positive 
suggestion are the best remedies. 

The present study has for its purpose 
to discover how early in life thumb- 
sucking appears as a definite habit. 
Subsidiary to this problem is the ques- 
tion as to whether or not there are typi- 


cal hand, arm, and mouth activities 
in early infancy. 

The subjects of the study were 26 
babies, 10 boys and 15 girls, who were 
observed at a maternity home for 
unmarried mothers.® The infanta 
ranged in age from fifteen days to 
seventeen weeks. The total number of 
observations recorded is 354. There 
is an average of twenty-five to 40 ob- 
Bci’vationa at each age level from three 
to fourteen weeks. 

OBBCnVING THE INFANTS 

After two preliminary visits, the 
experimenter listed the nctivitiea she 
wished to obsoiTC, and devised a code 
and record sheet. This code, which 
was memarized, is lis ted below with the 
definitiouB. 

Position of annhi U. C. under cover; D. 
down; Ohcfit, tlio firms in euch a poBitioa 
that tlio hands would bo resting between 
tho baby's waist and chin, and the arms 
close to the body or on it; Up. the arms 
held cIoBO bo the body, ond the hands lying 
between the chin and the top of tho head; 
Ohd. the arms close to tho body, the hands 
resting above tho level oC the top of tho 
head; 3. tho arme stretched toward the 
sides of the crib. 

Movemoni of arms: Band, tho seemingly 
aimless waving movementa of tho arms; Q. 
the arms quiet; Stretch. Stretching. 

Hands: Ball, flat closed; Curl, the 
slightly fiexed position of hand; Spread, the 
fingorfi spread out, and tho hand quite 
dofinitely flab; Clasp, the hand clutching 
Bomebhlng; Hub. tubbing, the hand being 
either ball, curl, or spread, bills being re- 
corded separately; Rand. F, a seemingly 
aimless finger movement. 


’ The writer thanks the matron and 
nurses of the St, Paul Salvation Array 
Maternity Hospital for Girls for their 
codperatioD in the study. 
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Mouth and sucking activities! Snii, smil- 
ing; Op, Q. mouth open and quiet; Olo. Q. 
mouth, closed and quiet; Cry. crying; Voc. 
vocalizingj cooing^ gruntingj Bounds other 
than crying; Hie. hiccup; Y. yawning; Sn. 
Bneezing; Cough, coughing; L. lip sucking, 
the lower Up being drawn in slightly and 
sucked; Tg. tongue sucking; Oh, chewing 
movement of mouth; C, cuff sucking; Mit. 
Bucking mitten that has been placed over 
the hand aa a training device; Coy. sucking 
covers of crib; T, sucking thumb; 1, 2, 3, 4, 
sucking fingers/ numbered beginning with 
the index finger; F, sucking fist; B. blowing 
bubbles between lips. 

The record sheet provided space to record 
whether the baby waa awake or asleep, the 
activities of the right and left handsi and 
the mouth, in addition to date, time of the 
observation, and age in weeks. Timing was 
by stopwatch. 

Each baby was observed twice in 
one dayj on an average of 2 days a 
week. Each obaeryation lasted 30 
seconds, and there waa an interval of 
about fifteen miniitca between the 2 
obseryationa. All observations were 
made between three and four in the 
afternoon, the feeding periods being at 
two and five, and the babies were taken 
up only once in this interval, for 
changing. 

The obseiwations of the experi- 
menter were checked by comparing 
them with those of a second observer 
who made three visits to the hospital, 
and observed simultaneously and in- 
dependently. There was 76 per cent 
agreement between the records, 14 per 
cent disagreement, and an amission of 
10 per cent on the part of the second 
observer, 

AHM AND MOUTH HABITS 

Thumbsucking and mouth activiHes 

Of the 25 babies in this study, 11, or 
44 per cent sucked their thumbs, 


fingers, or fists at least once during 
this series of observations. Finger- 
sucking was noted 50 times in the en- 
tire series, and at every level from 
three to seventeen weeks. Finger- 
sucking occurred in 14 per cent of the 
total number of observations. There 
ifl a definite preference for the right 
thumb (28 cases), with the left fist 
ranking second (6 coses) , More Buck- 
ing occurred while the baby wrb 
awake (36 cases). 

The most common mouth activity 
while the babies were awake was cry- 
ing, which occurred in 52 cases out of 
the 263 recorded mouth activities, or 
19.8 per cent. The babies had their 
mouths closed and quiet 42 times, or 
16 per cent. The third most frequent 
activity was tongue sucking, noted 26 
times. 

In 59 per cent of the cases recorded, 
the babies slept with their mouths 
closed. In 42 per cent of the cases 
the mouth was open. The most fre- 
quent of the other activities waa lip 
sucking which occurred g timee (4 per 
cent) . 

Hand and arm activities 

The *‘ball'^ position of the hands was 
most frequent both waking and sleep- 
ing, occurring 65 per cent and 73 per 
cent respectively. Clasping ranks sec- 
ond among the waking activities, 14 per 
cent. This activity appeared first at 
the age of 5 weeks, when there was one 
case with the right hand. Clasping 
with the left hand did not appear un- 
til the age of 8 weeks, when there were 
2 cases. Rubbing appeared at 7 
weeks, one case with the left hand being 
recorded, and it was followed by a 
record on both hands the very next 
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week. This activity occurred only 10 
times (3.5 per cent). Random finger 
movements rank third as a waking ac^ 
tivity, scoring 28, or 10 per cent. 
Sleeping activities are few, the spread 
and curl poaitiona tying for second 
place with 10 per cent, All the other 
activities occurred very seldom. 

The moat common position of the 
arms, both sleeping and waking is the 
position (66 per cent and 37 per 
cent) ; the cheat position was second in 
preference in the waking state (34 per 
cent) and the under cover position in 
the sleeping state (22 per cent). The 
latter position is leas frequent when 
the baby is awake, and in either case 
the position deer cases with age. The 
side positioHj on the contrary, incr eases 
gradually with age. It was first 
noted at 6 weeks, and occurred in 10 
per cent of the waking obsorvations, 
and 6 per cent of the sleeping observa- 
tions, The down and the overhead 
positions were more infrequent, occur- 
ring 3 per cent or leas in either state. 

It ia to be expected that the baby 
would hold its arms quiet while sleep- 
ing, and this wna found in 85 per cent 
of the cases recorded. It is interest- 
ing to note that stretching occurred 42 
times (12 per cent) while the babies 
were asleep, and in only 1 case was 
there a stretching of one arm without 
a simultaneous stretching of the other 
arm. This activity occurred only 7 
times (2 per cent) in tho waking casea. 
The quiet position of the arms ia most 


frequent even when the babies were 
awake, occurring 66 per cent of the 
time, with random movements second 
with 43 per cent, 

Sh(^ping and waking 

Tlio number of waking observations 
increased with age, as waa to be ex- 
pected. This is especially noticeable 
at about seven weeks. Before the 
ngc of seven weeks, only 42.2 per cent 
of the observations are on babies who 
are awake, while above seven weeks, 
61.0 per cent of the observations were 
made while the babies were awake. 
The total waking observations were 
54.8 per cent, 

CONGLUBIONS 

1. Eleven of the babies of this study 
BUcked their thumbs. All but one of 
them sucked at more than one weekly 
ago level ; thus the sucking can be con- 
siclcred habitual for the early period of 
infancy covered in this study. 

2. There was a marked preference 
for the right thumb. 

3. The most common positions of 
the arms for vejy young infants ia the 
cheat or up position described in the 
study. 

4. Clasping, rubbing, arms stretched 
out to the aide or overhead appeared 
in this study in the second month of 
ago and appeared with incrcuaing fre- 
quency as age advanced. 

GETiTnuDB A. riEisnma. 
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The Intelligence of Isolated Mountain 

Children' 

Mandel Sherman and Cora B, Key 


T his I’eport of the results of in- 
telligence teats made of moun- 
tain children is part of a larger 
study begun in the summer of 1929 to 
determine the cultural influences which 
affect intellecttml; emotional and per- 
sonality development and the influ- 
ences determining the attitudes of 
mountain people living in relative de- 
grees of isolation. 

The communities studied were i 
hollows located approximately 100 
miles west of Washington, D. C., in 
the Blue Ridge Mountains and a small 
village at the base of the Blue Ridge 
about the same distance from Wash- 
ington to the southwest. Of great 
significance is the ancestry of these 
people. The Hollows were settled in 
the pre-colonial period by English 
and Scotch-Irish immigrants. W^hen 
German immigrants were given most 
of the land in the Shenandoah valley 
surrounding these mountain ranges the 
English and Scotch-Irish people were 
forced up the mountainside. The 
topography of this region is such that 
the settlers were forced further within 
the mountains^ settling in hollows sur- 

* From the Univergity of Chicago. Stud- 
ies of mountain people in progreaa under a 
grant from the Payne Fund of New York, 
Dr. Key of the Waahington Child Research 
Center gave and tabulated most of the testa. 


rounded by inountain ranges. There 
they built their log and mud cabins 
many of which still remain and are in- 
habited. Each of the hollows selected 
for study, Colvin, Needles, Oakton 
and Rigby are close to each other but 
are separated by comparatively high 
mountain ranges. Of these Hollows, 
Colvin is at the lowest level in social 
development, , This hollow is small, 
consisting of a small number of fami- 
lies living in scattered, mud-phistex'ed 
log huts. There is no road, except for 
a trail, to the outside world. One 
small log and mud cabin is rented by 
the county school board for a school. 
There is no general meeting place and 
the church meetings which have been 
held in the past have been discontinued 
except for a very occasional revival 
meeting. With three exceptions, the 
adults arc illiterate. They are de- 
scendents of the original settlers who 
married relatives and mixed very little 
with the people outside of the hollows. 
Colvin Hollow is so named because 
most of the inhabitants are Colvins. 
Many of the younger children do not 
know their last names. They iden- 
tify themselves, for example, as Sadie’s 
Bennie or Dicy’s AYillie. 

Needles Hollow, adjacent to Colvin 
Hollow, is next in the scale of social 
development, It is reached by a 
279 
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rocky road from a small hamlet at 
the base of the mountains. Its patches 
of ground, from two to five acres on 
the average, surrounding the cabins^ 
approach tho status of sm all farms. It 
ia a more socialized community and 
many of the adults are literate. The 
children have had good school ad- 
vantages compared to Colvin Hollow, 
Oakton Hollow, next higher in the 
social scale, is separated from Colvin 
Hollow by a high mountain. The 
road to the valley ia passable for old 


velopccl, can be readied from tho val- 
ley much more easily than any of the 
other three hollows. The present 
school was established by missionaries 
about nine years ago and litis been con- 
ducting regular school terms. Church 
and Sunday School services are held 
regularly. The farms are larger than 
those of the other hollows and there 
nearly always is a surplus which ia 
sold in the valley, School terms have 
been about seven months each year 
for the past eight years and approxi- 



Fig. I. The Colvin School Housk 


Fords and wagons most of the year. 
The Hollow boasts of a combined 
general store and post-office and many 
of the inhabitants receive mail and an 
occasional magazine. There exists a 
greater social consoiousneas than in 
Colvin or Needles Hollows. Oakton 
Hollow has had about four months of 
school each year for some time. The 
people are fairly prosperous although 
they have but little surplus farm prod- 
ucts to sell in the valley. 

Rigby Hollow, culturally further de- 


mately 75 per cent of the inhabitants 
are literate. 

For purposes of comparison a small 
farm and sawmill town, Hriarsville, 
was chosen. It is located at the base 
of the mountainii to the south of the 
Hollows. The town hus a hard sur- 
faced road connecting it with the prin- 
cipal cities of Virginia. The school 
building is a modern structure with 4 
classrooms, 3 of which are used regu- 
larly. The school board employs 3 
well-trained teachers, The town has a 
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good general store^ telephones j and re- 
ceives newspapers. 

The comparison of the intelligence 
test results of the mountain children 
with those of the children of Briars- 
ville is especially significant in view of 
the origin of many of the residents of 
this town. Many of the inhabitants 
migrated from the mountains in the 
past to obtain work on the adjacent 
farms and in the sawmill. At first 
socially isolated from the "firsfc'^ fami- 
lies of this town, the children now 


operate. Nine tests were used: the 
Stanford-Binet; The National Intelli- 
gence Test, Scale B, Form 2; Pintner- 
Gunninghnm Primary Mental Test. 
For performance tests the following 
were employed: Manikin, Seguin 
Form Board, Mare and Foal Ilealy 
Puzzle the Knox Cube Test 

from the Pintner-Patterson scale of 
performance tests, and Goodcnough'a 
Drawing of a Man. 

A representative sample of the 
school population thus was tested. A 



Fio. 2 . A Colvin Hollow Family jw TiiEin Fj^ont Yard 


mingle freely. It was thought that a 
comparison of intelligence tests results 
of the mountain children with those of 
Briarsville would be much more sig- 
nificant than with children of an aver- 
age town or city. 

Intelligence tests were given to more 
than half of the children of the 4 mount- 
tain hollows and Briarsville. Not 
every child was tested, for some of the 
younger children could not be taken to 
the place where the tests were given, 
and a f(5W of the others refused to co- 


total of 386 test.s were given to the 
children in the mountain communities 
and 198 in Briarsville. The children 
in Briarsville were not given Stanford- 
Binet tests because of the difficulty in 
organizing the program there. One 
hundred two children were examined 
in the mountain communities and 81 
in Briarsville. In addition to nn in- 
vestigation of test scores and mental 
age resiiUs, a qualitative analysis of 
the responses was made, 
doable 1 shows the length of the 
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school torm in & coinmuniticB since 
1918. The Colvin Hollow school has 
been the most irregular with the least 
number ot months of schooling. Be- 
tween 191 S and 1929 Colvin Hollow 
has had only IG months of school ah 
irregular intervals, It was impossible 
to find an exact record of the years in 
which school was hekh lligby Hollow 
has the most regular aohool term of Ihc 
mountain communities. 

The superiority of the BrinrsviUo 


was found to be in a grade higher Uun 
his chronological age warranted and 
thirteen were ^‘at grade." 

It is difTicult to catiinate age-grade 
retardation accurately in the mountain 
communities because of the loose stand- 
ard of requirements for grades. Grade 
placement depends entirely upon the 
judgment of the teacher^ although her 
GstimaLc .somctiincs is obtained by a 
formal examiimtioji. The fact that 
only a few children were accelerated is 


TABLE 1 


Lcnytfi of school lerins in vionlhs in the fiiB conimmiilies 


YBAlt 

COLVIN 

1— 

nioiiv 

OAKTQN 

]iniAlLSVIM,I3 

1918-19 


1 

? 

4 

0 

9 

1013-20 


2 

4 

0 

0 

1020-21 


2 

4 

0 

9 

1021-22 


0 

4 

0 

0 

1022-23 


i 

4 

7 

9 

1023-24 

P 

2 

4 

5.5 

0 

1024-25 

Q 

2 

7 

0 

0 

1D26-2C 

rH 

2 

7 

4 

D 

102Q-27 


2 

7 

5 


1027-26 


2 

7 

3 

9 

1028-20 


8 

7 

5 

D 

1020 -ao 


7 

7 

7 

0 

Total muntliB 
1918-1030 

10 

30? 

00 


108 


school system ia shown not only in 
the greater number of months in which 
school was held in the past eleven years 
but also in the regularity of the school 
term. 

The per cent of children retarded in 
school in the mountains and in Brinrs- 
villc is given in table 2, taking G to 7 
years as the age standnrd for first 
grade, 7 to 8 for .second grade, and so 
on, Children aL the grade or accel- 
erated and those retarded more than 
six grades are not included. Only one 
child iu the mountain communities 


TABLE 2 


Per cent of childi'en HhaioinO aac-groch 
Yctardalion 


AOX-OIIADK 

llLTAlLbATION 

IIIIIAIINVII.LK 

MaiJNTAINH 

1 

22 

20 

2 

38 

17 

3 

10 

12 

4 

12 

10 

5 

4 

8 

0 

1 

8 


not a real indication of a general lack 
of ability but probably meana that the 
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teachers do not use the same system of 
promotion as in a city school. Psycho- 
logical tests of intelligence and achieve- 
ment have never been given in these 
communities and there is, therefore^ 
110 way of measuring the real abilities 
of the children. In many cases the 
older children are left to their own re- 
sources in the school room as the 
teacher spends most of her time with 
the younger children. 

Table 3 shows the average intelli- 
gence quotient of the children in the 
four mountain communities and 
Brinrsville. The standard deviations 


shown in a comparison of the average 
I.Q.'s of the mountain children on the 
different tests used. The highest aver- 
age intelligence quotients are found in 
the tests presumably most independent 
of language and of school training, 
and lowest in those utilizing language 
ability. 

When we examine the results of the 
tests in Briarsville, on the other hand, 
we find that while the highest average 
I.Q. was obtained in the performance 
tests, the next highest was on the 
National intelligence test— a test de- 
pendent upon language ability. This 


TABLE 3 

Auerage inielligancc qvoliciUs according to variom tests 


tksts 

MOUN-TAIN COMMUNmEH 


Number 
dF cneefi 

Averngo 1 

S.D. 

Number 
of CHgCB 

Averago | 

S.D. 

Sban[orcl-Dinet 

32 

61.6 

11.2 




Niitional 

24 

61.2 

17.5 

50 

96.1 

16.2 

Pintnpr-Cunninghdm 

42 

75,0 

17.1 

31 

37.6 

13.0 

Four performance tefita: 







Year acale 

64 

83.9 

24. B 

10 

118.6 

17.1 

Mecl. M.A, acale 

64 

79.1 

23.8 

10 

D5.6 

16. 3 

Drawing of a man 

63 

72.3 

17.9 

07 

76.3 

17 


f all within the range of reliability. The 
curves of distribution of scores in 
general were similar to those of chil- 
dren in an average community. The 
average intelligence quotient of the 
Briarsville children was higher than 
that of the mountain children in every 
test, and had asinnller standard devia- 
tion. The results give further evi- 
dence of the effect of systematic train- 
ing upon intelligence test ratings, a 
factor often slighted in comparative 
studies of intelligence test scores. 

The dependence of the intelligence 
quotients on the land of test used is 


may be additional evidence that sys- 
tematic and consistent training in a 
community of a comparatively high 
order or social organization is a stimu- 
lus to the development of the kind of 
intelligence we ordinarily measure by 
tests, 

These mountain children are slow 
and cautious with a slow tempo of re- 
sponse . The w ay in whi eh the envir on- 
meiit influences a child^s method of 
responding probably has not been 
studied sufficiently in intelligence test 
results. In scoring the results it was 
found that the children rated highest 





284 


SiiEiiMAN AKD Kby: Mountain Children 


in those tests in wliicli the tempo of 
the directions and the responses was 
slowest. It is not surprisuiR to find 
that the children mted highest on tests 
which took intf) account lcn.st the fac- 
tor of speed. The children in thc.se 
mountains live in an environment 
which docs not put a premium on speed 


involving abstract comprehension. 
This sort of failure differed in degree in 
the variouB communities. The Colvin 
Hollow children failed nnist ficfiucntly 
in tests involving calciiliition, in part 
])ecause the terms used were rorcign to 
them. The difliculLy of evalualing 
failure.s c>n simple problcrns in (hie in 



Fig. 3. TnnK?) CoixViw Hollow School Children 

Tiic majority of Llicsc chililrcn show fltmlhsmus, ami unij of tlie rJhlrhcn fjloMvn in 
this pioturc ia fiuccd to hohl hia head luph and to tiic aide in nrdor to see lieeaujic of hia 
aquint. 


and the problem of evaluation of their 
test scoi'os tliu.s is complicated further. 

Tho Stanford-lUnct test at once 
might bo considered inadcquale be- 
cause of its evident dependence upon 
language and school training. Analy- 
sis of the successes and failures on this 
test further showed its uiiadaptability 
for studying this type of children. 
Failures were most evident on items 


part to tlie uncertainty of knowing 
wliotlicr the children failed liecau.se of 
insufficient language coin])reluuision 
to imdevstaiul tlic direcLioiiH. Rote 
memory was found to be fibovc the 
average of other tc.st rc.su lt.Sj ljut the 
most common failure in Colvin Hol- 
low was in the reversal of numbers. 
Following the giving and scoring of tJic 
tests a miiuber of children were given 
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practice in the reversal of the number 
sequence 1-2-3, After it was thought 
that they could reverse this sequence 
other numbers containing four figures 
were given. As an example, the se- 
quence of 6-5-2-8 wag reversed by 
most of the children as 6-5-4-3-2-L 
The almost universal failure of the 
mountain children in the ball and 
field test indicates their lack of abil- 


comprehension of the meaning of 
“field" and were astonished at a ball 
being lost. (Most of the children 
never had seen a ball.) One boy of 13 
made a curioug effort. He drew a 
number of small rough circles in the , 
enclosure which he explained us repre- 
senting trees. Then he drew a line 
from one circle to the next connecting 
them. He then stated that he was 



ity to comprehend and solve a simple 
problem involving foresight and plan- 
ning ability. Few of the children ap- 
peared to have a plan for finding the 
ball in a circular field. Usually a line 
was drawn in the center of the diagram 
and in some cases this was varied by 
dots indicating trees. Many children 
of CoMn and Needles Hollows could 
not understand the directions of the 
ball and field test. They had little 


hunting for the lost article under the 
trees. In this and other cases it was 
very difficult to assume, as one is 
forced to do in scoring the test, that 
the failure indicates ii deficiency of in- 
nate intelligence even on that one test. 
Although it is not assumed that a child 
must have experience in the perform- 
ance called for on a given test, and in- 
deed such direct experience would 
mitigate the significance of the score, 
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it can be assumed that a child must 
have liiul ar>niQ approxiinaLc oi' similar 
experience. These mountain children 
live in an environment calling for 
little plnnuing and ingeiuiity expected 
of an avcvnge child of not more than 
nine years. 

Evidently space and form differen- 
tiation as employed in those tests nro 
relatively foreign to these childi'cn. 
Only one of the younger children in 
Colvin Hollow correctly copied the 
drawing of a clinmond, 


An impoverished environment prob- 
ably nets ns a depressing factor on 
the development of intelligence. The 
problem of the effect of the environ- 
ment upon the development of intelli- 
gence has attracted the attention of 
many p.sychologists in recent years. 
Some (1) believe that the environment 
iTiJiy act citlier as n stimulant or ns a 
depressant to the intelligence of young 
children, Others believe timt the 
capacity for the development of intel- 
ligence is iniluenced i)at little by the 



Fig, 6. HuADQUAriTEns FOii tub Field WonitEU 


The items which the children in all 
the hollows passed most consistently 
were the mutilated pictures, counting 
backvvaj'ds from 30, arranging weight.^ 
and compreliension of pictures. In 2 
of the hollows most of the children 
could not name the days of the week in 
correct sequence. This failure prob- 
ably was due to the fact that they have 
no use for differentiation of days, 
since one day is like the next in its 
signihcance except for the days of 
going to school and staying at home. 


environmGnfc. It is the belief of many 
psychologists that some tests rate chil- 
dren higher at eertain age levels than 
at others. For example, the vS tan ford- 
IMnct in somo cases gives the very 
young child a comparatively higher 
rating than an older child. In ex- 
aminations of nursery school clnldren 
over a pci’iod of about eighteen months 
of intensive training, it was found (3), 
that the intelligence quotients ob- 
tained by the Kuhlmann scale varied 
considerably. There was a tendency 
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ard homogeneity of the intelligence 
tients with continued attendance 
1 nursery achooL The range of 
intelligence qaotienta on the first 
was 87, on the second 27 and on 
third 22. The duller and brighter 
dren approached an average in- 
gence quotient with repeated tests 
continued attendance in the nursery 
)o]. It was thought that the en- 
nment of the nursery school stimu- 
d the duller children to develop in- 
ictually. The brighter children, 
the other hand, were not required 


applied to the mountain children. The 
decrease in the intelligence quotients 
in some of the tests is aa great from the 
6fch to the 10 th year as from the 10 th 
to the 16 th year. In some cases the 
decline in intelligence for children 
over 10 is greater than for children be- 
tween 6 and 10. An intelligence teat ia 
an indirect measure. An estimate of 
intelligence is hosed on the information 
the child has been able to obtain. In 
the mountain environment incrementa 
of information become less large with 
increases in age, and the seven-year- 


TABLE 4 


AvercoB intelligence quotient on five tests according to increasing chronological age* 
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NIUlLin OP 
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riNTNBn- 
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93 
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82 
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70 
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71 

60 
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70 

87 
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67 

D1 

69 

73 
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14 



52 

87 

49 

70 

75 


73 



The figures indicating the number of oasea docs not mean that every teat was given 
he numbers indicated. The minimum and maximum number of children given a 
i at the respective chronological ages ia ahown. 


develop further. A similar factor 
bably influences the development 
the mountain children. Adjust- 
nt in the mountain hollows does not 
essitate a high intelligence level, 
ellectual development therefore be- 
aes increasingly less rapid with in- 
ose in chronological age. 

Dable 4 gives the average intelli- 
ice quotients on various tests ac- 
ding to increasing chronological age. 
ihowfl a decrease in intelligence quo- 
its with increase in chronological 
! for every test except the National, 


old has relatively more chance to 
gather information and to learn by 
experience than the twelve-year-old in 
the same environment. 

In a study of Kentucky mountain 
children Hirsch (2), concluded that the 
slow decline of the intelligence quo- 
tient in the age groups tested was due 
for the most part to environmental 
factors. 

Table 5 shows the per cent of cases 
below the average intelligence of the 
four mountain communities studied. 
The table shows, with some alight vari- 
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TABLE 6 


Por cent of cffscs below the average inlelligence of the four jiiounlam communities 
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Bl 
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Performance teats: 
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69 
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47 
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TABLE 8 


The relalion of inldligencG qjwlienlB lo size of family in Briarseille* 
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Nob all tho clilldrcn W€ro given every test indloatcd in the columae. 

TABLE 7 

The rdatxon of inidliQmc& giwlienta to biz& of family in the inoimtaiTie* 
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ation, that the per cent of cases below 
average intelligence increases with the 
decrease in the cultural level of the com- 
munity. In Colvin Hollow, socially 
lowest in the group, the per cent of 
cases below average intelligence is con- 
siderably greater than in any of the 
other communities. Briar sville, the 
highest community culturally, had the 
smallest percent of cases below average 
with one exception. When each com- 
munity is ranked according to the per 
cent of cases below average intelligence 
and an average rank obtained for the 
various tests, Rigby Hollow is second, 
Oakton Hollow third and Needles Hol- 
low fourth. 

Table 6 shows the distribution of 
intelligence quotients on three tests in 
relation to the size of the family in 
Briarsville. There is no consistent 
relationship between the size of the 
family and the average intelligence 
quotient. If these tests rate the intel- 
ligence of children fairly, it may be in- 
ferred that the size of the family has 
no effect on the intelligence of the 
children, but there are many argu- 
ments against such an interpretation. 
The children tested were not all of the 
same age. Since we have found that 
the intelligence rating of the mountain 
children depends upon the age of the 
child, the relationship between the 
size of the family and intelligence is 
not clear. 

Table 7 shows the relation of intelli- 
gence quotients on four tests to the 
size of mountain families. There is 
little difference between the mountain 
and Briarsville children in the lelcir 
tionahip between the size of the family 
and the intelligence quotients of the 
siblings. 


SUMMARY 

The results of the intelligence tests 
of mountain children living in varying 
degrees of isolation appear to corrobo- 
rate the belief of many psychologists 
that the expression of intelligence, as 
measured by standardized tests, de- 
pends in a large measure upon the op- 
portunities to gather information and 
upon the requirements made upon the 
individual by his environment. Since 
the ancestry of the children of all the 
Hollows came from the same stock 
the claim cannot be made that some 
of these mountain people are “degener- 
ate'^ and therefore their children are 
expected to be retarded intellectually, 
a claim too often advanced for the 
supposed inferiority of isolated moun- 
tain children. Furthermore, as has 
been shown in this paper, the young 
children of the various Hollows do 
not differ greatly in intelligence, 
whereas great differences are found 
between the older children of the differ- 
ent Hollows. The only plausible ex- 
planation of the increasing difference 
with increasing age is that children 
develop only as the environment de- 
mands development. The Corbin 
Hollow environment is as stimulating 
to the child of four or five aa that of 
Oakton or Rigby, but Corbin Hollow 
requires relatively little more of its 
older children whereas Rigby Hollow 
requires an ability for social adjust- 
ment met only by a high order of intel- 
ligence. 

Finally, not only are the children of 
the communities of lower order of so- 
cial development without adequate so- 
cial stimuli but they also have few cou- 
fiicta to spur them to attainment. A 
careful study of the conflicts of the 
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children of the different coinmunitiefl 
liaa fltiQTiVii tlmt there ia a direct rela- 
tionship between conflicts and the do- 
velopment of intelligence aa shown by 
testa, whether or not the relationship 
is cnuaal. As these mountain com- 
munities ascend the scale oi social or- 


ganization and complexity the number 
of conflicts o[ the inhabitants increases 
also. The intelligenco of the children 
also is highest in the communitiGs 
higlieat in the scale of aocial develop- 
ment and lowest in the communities 
of lowest social developmenbi 
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From Reflex to Muscular Control in the 
Assumption of an Erect Posture and 
Ambulation in the Human Infant 

Myutlb B. McGraw 


T he assumption of an erect 
posture and ambulation stand 
out as milestones in the phylo- 
genetic development of the human race 
and the ontogenetic development of 
the human individual It ia custom- 
ary to define the tranaitionR.! stage 
from the mammalian to the human 
specie as that period when the animal 
began to stand and walk erect. Com- 
parably, the transition from infancy 
to early childhood in the growth cycle 
of the individual is conveniently de- 
termined by the age at which the 
child begins to stand erect and walk 
alone. The fundamental principles 
governing these changes and modifica- 
tions in the infant's acquisition of 
walking are essentially the same as 
the principles governing all behavorial 
growth in infancy and probably 
throughout life. 

The emergence of standing and walk- 
ing ability on the part of the infant 
has ever been of extensive general 
interest but in recent years it has 
assumed considerable scientific sig- 
nificance since it is claimed that 
accelerated development b these and 
similar traits ia symptomatic of su- 
perior endowment. Everyone familiar 
with standardized tests and scales for 


measuring infant development— such 
as Gesell, (3) Linferb and Hierholzer 
(6), Hetzer and Wolf (4), Figurb and 
Denisoff, (2) and Bayley (1)— knows 
that such items as "sitting with help/' 
"standing with help/^ "standing 
alone/' '^stepping movementSj" and 
"walking alone" occupy a conspicuous 
portion of rhe scales purporting to 
measure infant development. How- 
ever, after more than ten years of such 
standardized tests and established 
norma even the child specialists are 
unable to explain aatiafactorily why 
one perfectly normal infant should 
walk alone at nine months and another 
not until he is eighteen or twenty 
months old. Nor are they able to 
evaluate adequately the significance 
of these individual differences. Will 
the one infant walk any better when 
he is ten years old than the other and 
does it follow that he will display 
mental superiority? 

Much of the difficulty arises from 
the fact that attention has been 
centered on determining when par- 
ticular characteristics appear without 
proper analysis as to the process or the 
means whereby they are acquired. 
For example, "standing with help/' 
"stepping movements/' or "walking 
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with belp^' nro items which appear in 
the scales anywhere from eight to 
twelve moathg. Yet it is an estab- 
lished fact that many ncv/horii infanta 
when supported at the axillae or when 
hold merely by the Wnds will some- 
timea rest their body weight on their 
feet and will take prancing or walking 
stops, To be sure, the way the ten 
day old infaiili stands or walk^ with 
help ia qualitatively very different 
from the way the ten month old in- 
fant performs this function. How- 
ever, infant $caleB of development 
cannot attain maximum uaefulnoss 
until theae distinctions have been 
brought into relief. It would seem 
that the infantas inability to welk at 
birth is due more to an undeveloped 
equilibratory apparatus than to the 
absence of a walking mechaniam. A 
primitive or vestigial mechanism is 
there, but it appears to be segmental 
and not integrated with related func- 
tions essential to upright ambulation. 

In order to walk upright an individ’ 
ual must be able to support his 
weight, maintain hia balance, and 
propel himself forward. The flexion 
and BTCtension of the lower extrctnitlea 
at the two major flexion foci functions 
at birth and the big task ahead of the 
infant ia to develop a resistance to and 
a control over the force of gravity. 
Most ^'partunatea"^ diaplay a decidedly 
helpless reaponse to the force of 

* A term indicating infanta who arc juafc 
born. Although H ie not limiUcl to a defi- 
nite number of minutca it covers about the 
Grfit Brteen or thirty minutes of life ainco it 
ineludcg the time during and immediately 
following parturition. When the umbilical 
oord ia dressed and the baby ia taken to 
the maternity nursery, then he becomes a 
“neonate.'^ 


gravity. When raised from a supine 
to a Bitting position big reaction usually 
ia diatinctivcly flaccid and he falls 
helplessly forward into a doacd^jaek- 
knife position. From nil obaervable 
indication lie ia quite comfortable in 
that pofiition. A few days later, how- 
ever, he will show a Blight resistance 
to this forward fall, will free hia lower 
extremities from flexion beneath hia 
body, thereby getting himBclf into a 
prone position, and oecaaionally the 
head may bob off the surface on 
which he ia lying. With progressive 
development, increments in this re- 
eiatance to gravity ia quite evident 
(first in the region of the head and neck 
and then the trunk) until finally the 
baby is able to support himself a little 
while in an cpen-jack-knifc position. 
Still later ho can support himself in an 
upright sitting poaition though he ia 
unable to get into that position with- 
out help, Finally he can not only 
resist gravity sufHoicntly to maintain 
a Bitting posture, but he can carry the 
superior portion of hia body counter 
to the force of gravity in order to 
attain a sitting position. The ability 
to ues hia lower extremities against 
the force of gravity develops a little 
later. It ia obaerved that the Infant's 
increasing ability to counteract gravi- 
tational forces is exceedingly gradual 
in development and it has a cephalo- 
caudal trend. 

The reaction of tJio pal bun ate when 
held in an upright position, supported 
at the axillae, is u.sually in keeping 
with his general picture of flaccidiby. 
Ordinarily the lower extremities flex 
and abduct beneath the body, A 
few partunates and moat neonates will 
occasionally extend their lower ex- 
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tremities and momentarily help aup- 
porfc their body weight, as previously 
mentioned, or they will make pranc- 



Fiq. 1. Flaccidity of “Partnnate'^ mani- 
fest in the dropping of the head toward the 
spine and an extension of the spine when the 
infant ia raiaed from a supine to a sitting 
position. 



Fia. 2. Older infant diaplnya a tendency 
to flex the head and neck toward the chest, 
to flex the trunk slightly ; tlie lower extremi- 
tica are raised off the aurface and the infant 
helps in rising from a supine to a sitting 
posture. 

ing or walking steps. The posture 
of the infants when making these steps 
seems to have developmental sig- 


nificance: The spine is held vertical 
to the substratum. There is an 
exaggerated flexion at the two major 
flexion foci of the lower extremities, 
namely, the hips and the knees. Lo- 



Fig. 3. Infant has sufficient power to 
raise her head (but not the trunk) off the 
surface in an effort to get from a supine to a 
sitting position, 



Fig. 4. An older infant has suffieient 
power to push his trunk as well as the head 
and neck against the force of gravity in 
order to get from a supine to n. sitting pos- 
ture. 

comoLion is of the digital grade and 
usually of the scissors type, not unlike 
that of the spastic paraplegia suffering 
a lesion in the spinal portion of the 
pyramidal tracts. The upper extremi- 
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ticEi m’e ordinarrily flexed and nclductcd, 
apparently un associated with the pro- 
pulsive movements of the lower ex- 



Fjq, 6. Flaccidifcy o{ "Partunate" dem- 
onstrated by this "jack-knife" pnaifcion 
aaaumcd wlicntUe infatit [alle tor^vartUrom 
the sitting position and shows no rosistancG 
to the force of gravity in making this fall. 



Fiq, G. An infant a few days old will free 
hia low^er extremities when pinioned beneath 
Ilia body. 

tremities, At a later stage it is 
observed that the flexion nt the knee 
has greatly decreased although there 
is a marked flexion at the pelvis, 


rendering the posture similar to that 
of the anthropoid gibbon. Locomo- 
tion is still of digital grade though less 
of the scissors type. The crossing 
of the Gxtiemitica is pedal, rather than 
on the legs, and stepping movcmciita 
are le.ss distinctly prancing in type. 
By and by the stepping movements 
tend to disappear and the infant, 
though I'Gtaining more or leas the 
anthropoid posture, engages in a aorfc 
of rhythmical jumping. When step- 
ping movomeiits, a few weeks- later. 



Fia. 7. With further development an 
infant will support liimflclf in a elightly 
"opcn-jack-knifc" position. 

reappear they show some tendency 
toward plantigrade, and, although the 
lower extremities arc still held anterior 
to the trunk, functional uso of the 
ankle joint ns one of the flexion foci is 
emergent. Further growth tenda to 
bring the tiunlc and lower exLrcmitic.s 
into a plane pcrpcnclicuhir to the sur- 
face and locomotion becomes more 
positively plantigrade. Early stand- 
ing and walking alone are associated 
with a marked unsteadiness or dyssy- 
nergia and final development of the 
function of an erect posture and ambu- 
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lation is noted by a lessening of this 
dyasynergia and an incieaBing control 
and certainty on the part of the infant. 

In so far as the development of an 
erect posture and locomotion in infants 
adheres to the general laws of func- 
tional growth the following interpreta- 
tions and conclusions seem warranted: 

(1) Certain types of activities ap- 
pear to function on a reflex level before 
they become a part of a controlled 
muscular pattern. The reflexes tend 



Fig. 8. Development is gradual and con- 
tinuoua until infant can sit perfectly erect 
though she cannot get into the sitting poaU 
tion, 

to disappear before or about the time 
the controlled neuro-tniiacular pattern 
emerges. For examplsj there is a dim- 
inution of the early reflex stepping 
movements before the controlled pro- 
cess of walking becomes a part of the 
infanTs behavior repertoire, 

(2) There is no evidence of a sudden 
emergence of a new totally integrated 
pattern. That is to sayj the infant 
does not use one distinct pattern of 
response and ca^fc it off for the use of 
another pattern when a new phase in 


his development has become evident. 
Rather the new pattern unfolds, bit 



Fig. 9. Flcccidity of "PartuiuitG'^ shown 
by tho flexioii and abduction of the lower 
extremitieBj upper extremities flexed and 
adducted and the neck ia flexed so that the 
chin rests on tho chest. 



Fiq. 10. Infanta a few hours old will when 
Bupported at axillae frequently make pranc- 
ing atepa. They are usually of the aciaaora 
typo. I^ote the hyperflexion at the hneea 
and hipa, the adduction of upper extremi- 
ties, and the trunk which is aimoab vertical 
to the substratum. 

by bit, and dovetails with the old 
pattern and gradually the new pattern 
becomes more and more dominant 
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until finally it ia sviperimpoacd upon 
the old pattern though in times of 



Fio. 11, Note leaa tlcxion at knee joint — 
anthropoid poature; digital pi’Ogrcaaion; and 
alight abduction of upper extremities, and 
progreagive atepa are diaappearing. 



Fig. 12. Infant beginning to stand with- 
out support. Note that lower extremities 
and trunk are now in the Hiimo plane j upper 
eKtremitiea arc abducted in helping to main- 
tain liainncc. 

stress and strain the infant will revert 
to the less mature response. 

(3) Growth in the assumption of an 
erect posture and walking is extraor- 


dinarily gradual Although the 
acquisition of the power of Availing 
erect ia obviously dependent upon a 



Fia. 13. Emorgcnr.o of plnutigradc walk- 
ing atepa, Frogreaaiva atepa in upright 
poBturo but mnintciuioce of balance ia still 
quite unsteady. 



Fig, 14. Infiint innv has confiideriildc con- 
trol over the pKniesH o[ walking. Note the 
iiBc of the ui)pcv cxti'cmiticH and the evi- 
dence of nssociated inovcmenta in the right 
upper and left lower extremiticH. 

degree of maturation or ripening of the 
nervous system it nevertheless has 
the essential elements involved in a 
learning process, In acquiring any 
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new reaction pattern the infant ex- 
periences a degree of uncertainty or 
dyssynergia, A decrease in this dyssy- 
nergic aspect associated with a particu- 
lar reaction pattern and an increase 
in the precision and of the performance 
is unquestionably a type of learning, 
Such learning is not, however, of the 
trial and error, or analysis and selec- 
tion, variety, For the infant, be- 
havior development is not so much a 
question of eliminating false responses 
and selecting satisfying ones as it is 
an increase in the degree and precision 


of response, the initial pattern of 
which is the desirable. Infants tend 
to make a partial response rather than 
a false one and ‘'learning'’ consists of 
a completion of the reaction pattern 
rather than selection and elimination 
of reapoDses. 

(4) Standardized teats and scales 
for measuring infant development can 
be of little practical value until these 
phases in the development of a single 
trait have been minutely analyzed and 
determined. 
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The Development of Language in Twins 

II. The Development of Twins: Their Resemblances 

and Differences* 

Ella J. Day 


INTRODUCTION 

M AN'S curiosity in the unusual 
hag led him into many fields 
of adventure. Twins, consti- 
tuting about one per cent of the births 
according to Davenport (3) are both 
bo rare and eo different that science 
liaa for a long time been very curious 
about their origin, their teacmblances 
and their differences. The dispute as 
to the relative importance and ellects 
of heredity and environment in mould- 
ing human nature dates back to the 
ancient Greek philoaopherB and Bcieu- 
tific workers always have felt that 
twins presented a special opportunity 
for making such studies. 

Newman's (16) inveatigationa on the 
star fish and the Texas armadilln os 

‘ From tho InBtituto of Child Wolfare, 
the Univoraiby of MinacaDta, Tho Develop- 
ment of Language in Twins, Part I, A Com- 
pnrhon of Twins and Single Children ap- 
peared in Child Devolopmont (Vol. 3, No, 
3). It Toported tho language dovelopniont 
of 80 pairs of 2 to 5 year old twins and com- 
pared their development with that of the 
single rMdron reported by D. A. McCarthy 
(13) in The Langiuigc Development of the 
Preschool Child, McCarthy’s method and 
technique were repented throughout. The 
tables of Part 1 and 2 are numbered con- 
tinuously. 


well QB hifl more recent studies of twins, 
point unquestionably to the fact that 
bhero nro 2 types of twins. The 
identical or monozygotic twins arise 
from the splitting of a singlo zygote 
while the Iraternal or dizygotic twins 
arise from the Bimultoncoua develop- 
ment of two zygotes. The psychologi- 
cal studies of twins beginning with 
that of Gnlfcon (4) in 1883 also give 
evidence of tho two types of twins, in 
that tlioy show n greater degree of 
reaerablance in both physical and 
mental traits in identical twins than 
in fraternal twins. Thorudiko (10) in 
1005 disputed this fact. The later 
inveatigationa of Merriman (14), Lnu- 
terbach (12), Gesell, (5, 6), Muller 
(15) and Wingfield (22) however have 
all supported the theory of the mono- 
zygotic origin of identical twins. 

This investigation, though under- 
taken primarily to compare language 
dcvelopmoufc in twins with that in 
single children, also obtained anfficiont 
information in regard to the twins 
studied to determine fairly accurately 
whether or not they were identical or 
fraternal twins. With these data at 
hand, the three types of twiDs, identi- 
cal, like-sex fraternal and unlike-aex 
fraternal were compared as to reaem- 
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blances and differences in language 
attainment, mental test performance 
and certain physical characteristics. 

Subjects 

Eighty pairs of twins, 20 at each 
age level, 2, 3, 4, and 5 years, were 
selected on the basis of sex and occu- 
pational class. Like-sex twins were 
selected in preference to unlike-sex 
twins in an effort to obtain a larger 
number of identical twins in the group. 
Table 5,“ shows the distribution of 
cases by age, sex and type of twin. 

The percentage of both identical 
(23.75) and unlike-sex twins (28.75) is 


foreign language spoken in the home; 
policy of the family with regard to 
speech of the twins; age, aex, and 
speech of the twins' playmates; leader- 
ship and emotional habits of the 
twins; and whether the family con- 
sidered them identical. 

Specific information obtained on 
each twin included physical defects, 
sensory handicaps, serious illnesses, 
age of walking, talking, first tooth, 
handedness, thumb sucking, and other 
nervous habits, play interests, self- 
help in eating, dressing and toilet 
habits, and hair and eye color. 

In addition to this information 


TABLE 6 


Distribution of cases by ape, ae® and iyjie of twin 


TYPE DF twin 

2 YBAliB 

3 YEALS 

4 YEAnS 

S YBAna 

TOTAL 


Glrla 


Girlfi 


Girls 


Glrh 

PaiTfl 

Par 

conir 

Like sex identical. 



B 

10 

2 

4 

2 

6 

4 

2 

ID 

23.75 

Fraternal 

f 1 • 1 T 

8 

6 

10 

B 

12 

10 

10 

12 

33 

47.S0 

Unlike sex 



4 

4 

S 

8 

5 

5 

6 

0 

23 

28,75 


low for a representative sampling of 
the twin population. The like sex 
fraternal group is proportionately high. 

Procedure 

Information in regard to the devel- 
opment, likenesses and differences of 
the twins was obtained largely by 
means of a questionnaire. This was 
filled out in consultation with the 
mother at the same time that the 
language record was obtained. 

Information about the family in- 
cluded parents' birthplaces, educa- 
tion, and occupation; names, and ages, 
and age of talking of other children; 

^ Tables are numbered consecutively 
from Part 1. 


records were obtained, where possible, 
from the hospital or physician, as to 
the number of placentae reported at 
the delivery of the twins. Later, 
when the question arose as to the 
possible relationship of preinabmity of 
birth to the apparent mental retarda- 
tion of the twins, a questionnaire was 
sent to the mother, asking for the 
following information: Order of birth 
of the twins, whether or not the twins 
were born at full term and if nob how 
much they varied from it, whether or 
not twinning had appeared in any of 
the relatives of the mother or the 
father. Seventy of the 80 parents, or 
87.5 per cent replied to this question- 
naire. 
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THE MBNTAIj DBVBLOPMEN'D OF THE 
TWINS 

The language retardation of the 
twinS; CA'iclent in every metliod of 
analysis j BUggcata ab once, the possi- 
bility of a similar mental retardation. 
MeiTiman was the first to use the 
present day intelligence test aa a de- 
vice for measuring mental ability of 
twins and so he was the first one to 
report LQ/s on a large group. Al- 
though he found the mean I.Q. of 105 
pairs to be 96, he assumed that the 
slight retardation was due to selection 


were attempted but a satisfactory 
test was not obtained. The remain- 
der of the group failed to cooperate to 
the extent of allowing the tests to be 
given. The range of I.Q.'s for the 
twin group was from 59 to 138. 

Table 6 shows the mean I.Q/a by 
ago and box of the twins and single- 
tons. 

It may be Been, ns has been pointed 
out previously, that the twin group 
is consistently below average, with 
the exception of the two year old and 
five year old girls. The singleton 
group, on the contrary, are slightly 


TAELI3 fl 

/,Q, 0/ fwiTia and hy age and scr 



TWINS 

BlNflLKTONa (uCCMITlir) 


Bovb I 

Glrle 1 

1 All- 

Iloya— 

Qlrla— 

All- 

C.A, 

— 




Mnnn I.C}. 

ircnii I.Q. 

Mean I.Q. 

Moan I.Q. 



Moan I.Q. 

Number i 

Jktean IiQ. 






caoca 







1 

Vfars 









2 

14 

80. 0 

11 

103.0 

05.0 

102.4 

100.4 

106.0 

3 

16 

05.0 

la 

03.0 

04.0 

100.6 

07.7 

00.3 

4 

IS 

BO.O 

17 

02.0 

91.0 

101. B 

103. B 

103.8 

6 

14 

05.0 

10 

101.0 

OB.O 





of cases and Was not to be interpreted 
as indicating mental inferiority of 
twins as a whole. Wingfield (22) on 
the contrary, concluded from hia 
study, that twins were from 1 to 2 
per cent below average in intelligence. 

Intelligence of the Twins 

The twins of the present study were 
given the Minnesota Pre-school Scalc^ 
as described in Part 1, Teat a cores 
were obtained on only 123 of the 100 
children. In a few more cases, tests 

^ This scale was in the process oE etnnd- 
ardizabion at the time this investigation 
wnfl made. 


superior, except at the threo year age 
group which is approximately average. 
The testa used in the two instances 
were not the same. The singletons 
were given the Kuhlman-Binet test 
and the twins were given the Minne- 
sota Frc-achool Scale (9). However 
this scale is composed largely of the 
individual testa from the Kublnuvn 
and Stanforcl-Dinet testa; hence the 
actual items of each test do not differ 
greatly, Poya are inferior to girls 
Eit every age in both groups, except 
at three years. Since the selection 
of the two groups is so nearly identi- 
cal, the evidence points rather directly 
toward alight inferiority of the twin 
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group in general intelligence as it was 
measured. 

Not only are the upper occupational 
groups superior to the lower occupa- 
tional groups in each cases, but the 
lower occupational group of singletons 
is superior to the upper occupational 
group of twins. A similar situation 
waa apparent in regard to mean length 
of language response. The slight dif- 
ferences in the percentage of each 
population, taken from the upper and 
lower occupational groups, favors the 
twin group. Exactly BO per cent of 
the twin group fall in the three upper 


eluding the present study, represent 
a total population of 737 twin children 
of 368.5 pairs. The range in age is 
from two to about sixteen years. The 
intelligence tests used have been stand- 
ard teats. Only one mean I.Q, in the 
table is as high as 100 or above, and 
that is for the 50 pairs of identical 
twins examined by Freeman. In addi- 
tion to those data, the Lauterbach 
data give a mean I.Q. of 95 for that 
twin group. This adds about 200 
pairs of twins to the population con- 
sidered, making a total of 568 pairs. 
The mean LQ. for this entire group 


TABLE 7 


Mean I.Q. of like-sex and unlike-sex Ivnrts as found the different invesiigators 



DA.T 



MERRIMAN 

TtJTAL 

Num- 

bor 

I.Q. 

Nmn- 

bor 

I.Q. 

Niiiu- 

bor 

I.Q. 

Num- 

ber 

LQ. 

Num- 

ber 

I.Q. 

Like sex 

88 

93.5 



200 

98.8 



238 

97.2 

Identical 

27 




100 

101.6 

44 


261 

09.9 

Fraternal. 

61 


62 


100 

90.1 

90 

06.2 

313 

94.5 

Unlike fiex - 

35 


52 




76 

Bi 

163 

95.3 

All fraternal 

96 


114 




160 


376 

94.9 

All twins. 

123 

94.3 


97.2 

200 

98.3 

210 


737 

96.8 


groups as compared with 47.1 per cent 
of the singleton group. 

The most interesting evidence in 
regard to the intellectual inferiority 
of twins may be seen by a comparison 
of the findings of the various twin 
studies, (See table 7) Here the data 
from the Wingfield, Freeman'* and 
Merriman studies have been assembled 
and to some extent reworked, from 
tlicir original data, to get the desired 
means. This group of studies, in- 

* Investigation now under way in col- 
laboration with Newman and others at 
University of Chicago. These figures came 
from mimeographed notes presented by 
Dr. Freeman at a lecture. 


of 568 pairs of twins is 96.3. Such a 
sampling as this, showing consistent 
mean I.Q.'s from 1 to 6 points below 
the average I.Q. of 100, for the popu- 
lation as a whole, is surely suificient 
evidence to confirm Wingfield's con- 
clusion, that twins are, as a group, 
slightly below the average in intelli- 
gence as measured. 

compahibon of the intelligence of 

IDENTICAL LIKE-SEX 

FrateVTial and UuUJce-sex iwitis 

Dr. Freeman in making a prelim i- 
naiy report of the twin study being 
conducted at the University of Chi- 
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cage, called fcho attention of the writer 
to the poasible diffcrencca in mean 
LQ. between identical and fraternal 
twins. In order to obtain such in- 
formation in regard to the groups 
studied^ by the other investigators, 
their original data were worked over. 
Wingfield and Freeman distinguish 
their twins as identical, Hke-sex fra- 
ternal or unlike-sex. For the Morri- 
man study, a group denoted, '^re- 
ported as very similar" in appearance 
were Bclectcd by the writer aa the 
nearest approach to an identical group. 
The necessary original data for the 
Lautcrbach study could nob bo ob- 
tained. In tliG Thorndike group, 11 
pairs, who from the data on physical 
mea.su remen tg appeared to be most 
nearly alike were select eel as possible 
identical twins. Those data did not 
give I.Q.'a but the znean deviation 
from the mean of the composite ecorc, 
for all tests given, was used as denot- 
ing the relative ataiiding of the vatioua 
types of twins, 

Talkie 7 shows that in every group 
the identical twins were superior to 
the fraternal twins and most nearly 
appvoacliccl the averngo of the popu- 
lation as a Uf'hole. The total sampling 
represented ia about 130 pairs. Mcrri- 
man shows a lower mean LQ. for the 
identical group than ia shown by any 
other study. It must be remembered, 
however, that thiG group ia loaa care- 
fully selected and so very probably 
includes some fraternal twins. More- 
over, his fraternal group very possibly 
ineludcB some identical twins, The 
fraternal group, including like and 
unlike-sex twins, drops from 3.5 to 7,0 
points below the identical group in 


I.Q, Tliia group comprisoa 238 pairs 
of twins. 

In the Thorndike data the differ- 
ences arc in the same direction. (See 
table 8.) The fraternal group score 
alightly below the mean for the entire 
group and tho identical twins score 
considerably above this mean. 

If the data presonted by these 
various studies arc on a representa- 
tive sampling of twins, the consistency 
of the findings is evidence of a real 
difference in intelligence between iden- 
tical and fraternal twins. The cause 

TABLE 8 


Mean deviation acorc of Iwina (r/iorndzfce) 



WUMDEC 

or 

CEVJATIQH 

LikcBcx; 

Identical 

22 

+701.77 

FraLernal 

34 

-20.35 

UnlhcB BOX 

U 

-m.67 

All fraternal 

48 

-56. 6B 


for Budi a difference brings up biologi- 
cal problems of great interest. Two 
of the factors suggested, as possibly 
entering into such a difference, are the 
mean occupational class represented 
by each group and the question of 
prematurity. Such data were avail- 
able only for the twins of this study 
and are presented in table 9. 

The occupational clasa diffcroncea 
favor the identical twins by .3 of an 
occupational class. It would be in- 
teresting to know whether or not the 
tendency for Uvina to develop from a 
single zygote is more prevalent among 
the upper classes than in the lower 
classes. The sampling is too small in 
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the present study to make sure that 
this difference is not due to selection. 
It is to be hoped, that in the future 
invesUgatova w ill note the occupational 
class of the subjects. 

The Goodenough (8) evaluation of 
the Kuhlman-Binet test was based 
upon 300 cases very carefully selected 
from the standpoint of occupational 
class. Goodenough says, “The differ- 
ences between the mean LQ, earned 
on the first examination by the chil- 
dren of parents belonging to the pro- 
fessional classes, and the correapond- 

TABLE 9 


Mean /.Q., occupalional class and period of 
geslaiion h'/re-se® and unlike-se^ iwins 


TWINS 

mean 

l.Q. 

□ CCDPA- 
TIONAL 
CLASS 

PEniDD 

OF 

□ ESTA- 

TION 

Liko fiBx; 

Identical 

097 

3.4 

ueeAs 

36.1 

Fraternal 

90.8 

3.9 

3B.6 

Unlike aex 

96.2 

3.B 

30.9 

All fraternal * . 

92.9 

3.7 

39.2 


ing rating for the children of day 
laborers amounts to approximately 
one and one-fourth standard devia- 
tions of the total distribution of I.Q.^s 
for the entire group. “ Goodenough^s 
findings in this regard are in close 
agreement with the results of the 
army intelligence tests and those of 
Haggerty and Nash (11) based upon 
an examination of 6,688 New York 
State School children. The difference 
of .3 of an occupational class found in 
this study between the identical and 
fraternal groups, is no doubt a factor 
in causing the differences found be- 


tween these groups in LQ. It is, 
never bheleag, a question as to whether 
it is entirely accountable for the 
difference. 

It is a well known fact that twin 
births constitute a large proportion 
of the premature births. This is one 
factor in their high rate of mortality 
at birth. Capper (1) in an investiga- 
tion of 437 immature infants, found 
that 72 per cent of them were born 
prematurely. Fourteen per cent of 
those b6rn prematurely were twins. 
The mean period of gestation for fiS 
pairs in the present study was 38.4 
weeks or 269 days. This ia not appar- 
ently a startling variation since Capper 
Bays, “In obstetrics n mature infant is 
one born at term, i.e., at the end of 
from 270 to 290 day a, irrespective of 
the degree of the development of the 
baby.“ 

Table 9 shows that the identical 
group have the lowest mean period of 
gestation and are approximately one 
month premature. They are, how- 
ever, the group with the highest mean 
LQ. A correlation (Pearsonian r) of 
-h,03 ±.067 was obtained between 
I.Q. and the period of gestation for 102 
twins, The correlation between birth 
weight and the period of gestation was 
found to be — .44 ± .054 and between 
birth weight and LQ. -f-.05 ±.062. 
Since there is little relationship be- 
tween, either the period of gestation 
and LQ. or the birth weight and LQ., 
prematurity cannot be a very sig- 
nificant factor in causing the differ- 
ences in LQ* between identical and 
fraternal twins. Gesell (7), in dis- 
cussing the growth of the premature 
infant, says, “The maturation of the 
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central nervous gystcm is perhaps least 
affected by the condition of prematu- 
rity. The head of the prematuro in- 
fant continues to grow in size at a 
relatively normal rate, even ^vhen his 
general bodily development is dis- 
tinctly Hubijormal." 

EFPJICT OF LANaUAQB Ul’ON TUB 
MENTAIi TEST SCOnU 

Thirteen of the 29 individual testa 
included in the Minnesota Prc-achool 
Scale at this time, required a verbal 
response. Since the tv^ina os a group 
were 6 points Lelow average in I.Q., 
the question arose ns to 'whother the 
intelligence test score had not been 
reduced by the twine' handicap in 
language. In order to check this 
point, the four year old group, which 
had a lower mean I.Q. than any other 
ago group (91.), were matched with a 
control group of single children. 
Mental tests had hcoii obtained on 35 
of the four year old twins. These were 
matched as closely as possible with 
other cases, who had been given the 
same teat. They were matched in 
regard to total test score, clironologi- 
cal age at time of tcating, ae?f, and 
ocGvipatioual class. 

Table 10 shows the means of the 
various aspects matched, which were 
found for the two groups. It also 
ehowa the mean raw scores and per- 
centage SGoTca, detor mined separately, 
for fcho 13 verbal and the 16 non-verbal 
teat items. These could not agree 
much more closely. It seems to the 
writer to ahow that the Minnesota 
Scale requivea a minimum of language, 
as it was planned to do. At least, 
single children, who it has already 
been pointed out, have superior lan- 


guage ability, did not in this instance 
use their language ability any more 
effectively than did the twins. The 
language retardation of thc.'iio four 
year old twins, docs not seem to have 
been a fnetor in reducing the total 
test score and thus lowering the I,Q. 
It may bo pointed out, however, that 

TABLE 10 

Afeaji inlelligcmc les^ score, age OTtd oceupa- 
iional class of fo^r year old liuiTis and 
conltol group 



rwiNQ— 

ilBANB 

fliKaifT^ 
TON (CON- 
TnOUB) — 

ueanb 

OcQupationnl cluas - . 

3.0 

4.1 

Chronologic ago* 

4-2-3 

4-M 

Total teat BOoro 

103.37 

103.00 

Haw verbal bcotb. 

47-4 

47.0 

Haw non-verbal Bcorc. . . . 

50.0 

50.6 

I.Q.1 ' 

00.7 

03.0 

Porcontago verbal ecoro. . 

46.3 

45.4 

Percentage nou-verbnl 

1 


acoro. 

53.7 

54.0 


*C.A, ifl stated in yeara, raontha and 
days. 

f Tlie apparent discrcprincy in tho cliiTer- 
encefl found in I.Q. , although the total test 
£coro and C.A. are the same is due to the 
fact that us the MinncBota Scale was Btill 
in process of standardization, tho raw point 
BDOxe had not yet been IranaferiDd into 
equivalent scale values. 

the teat did not give an opportunity 
for the maxiTniim use of language. 

Tho relation betwcon the language 
development and intcUigence may be 
seen by the serica of corrclatioii.s pre- 
sented in table 11. The Bcaraon prod- 
uct moment method of correlation 
was used. 

It may be seen, that the McCarthy 
four year old singletons show a small 
positive correlation between length of 
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response deviation from the mean and 2 years 14.75, 3 years 12.83, 4 years 
I.Q, wheTeas the twins, of this age, 9.19, 5 yeaie 14.00, 
show practically no correlation. The four year old group, for some 
Twins at 2, 3, and 5 years, however, reason, shows a fairly high negative 
show similar correlations of +.43 correlation (—.57) between the total 
between mean length of response and score on the intelligence test and the 

TABLE U 

Cairelalions belween measuTes of language development and measures oj intelligence 



* McCu-tthy sLuglctoTiB. 
t Control four-year old single tons. 


I.Q. The lower, or practically zero, percentage of verbal score. Both the 
correlation of the 4 year old group, in control group of singletons and the 
this instance, is probably affected by five year old twins show approxL 
the smaller standard deviation of mately a negative correlation between 
I.Q.^s. The standard deviations of these same scorea. It appears to be 
the distribution of I.Q.‘'b are as follows : true, for these four year old twins, that 
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the lower the proportion of verbal 
Hcore^ the higher the total teat score 
although auch is not the case for five 
year old twins. It ia open to question 
then, as to whether the relationship 
found in the four year old twins is to 
bo interpreted as typical for twins in 
general, or whether it may bo attrib- 
uted to some phenomenon of this 
particular group of twins or what ia 
perhaps more probable, of the teat 
used. 

COlsIPAIlATlVE llETATinATIOU OF TWINS 
IN LANGUAGE DEVELOPMENT AND 
GENEHAL INTELLIGMCE 

In order to comparo the language 
retardation of the twins with their 
retardation in general intelligence, the 
mean lengtli of response was converted 
into a language quotient. To do this 
the mean length of response of single- 
tons for each age group was assumed 
oa 100 or average. This involves 
error, since the McCarthy study ia 
based upon only 20 children at each 
age. However, no other data wore 
available. 

The language age was determined 
by the following formula: 

a : '‘C.A.'* : : T : X 

"S'^ = the mean length of response 
for the singletonB of a given age.® 

"C.A/' ^ the given ago. 

^ Tliifl figuro (4,7) at 5 yrs. was taken from 
the Smith inycatigation, Her mOiiQ Icngtlie 
of rcaponao ab aU ages agreed closely with 
tlio McCarthy findinga. Smith, M.E. An 
Investigation of tho Development of the 
Sentence and the Extent of Vocabulary in 
Young Children, Unlv, of Iowa, Studies 
in Child Welfare, 3, No. 6, Iowa City, 
1926. 92 pp. 


= the mean length of response 
of the twins for the given age, 

"X" = the language age. 

= the language quotient 

(L.Q,). 

Tablo 12 showiS the comparative 
retardation of twins in language de- 
velopment and general intelligence in 
terms of L.Q. and I.Q. Tho language 
retardation ia so significantly greater, 
that laotoTs other than ''below average 
general intelligence" must bo re- 
sponsible for it. Tho language quo- 
tient decreases rapidly as age in- 
ercases in spite of the fact that the 
intelligence quotient does not. Never- 
thelessj this uicrcoaing diRercnce ia 
not accompanied by a dccrcixaing re- 
lationship between the two factors 
since the correlations between mean 
length of response and I.Q. show no 
consistent trend with age. 

The twill situation differs markedly 
from the situation of sx single child in 
but one respect and that ia companion- 
ship. This difference begins in fetal 
life and ia an environmental factor. 
It will have to be left for the biologists 
to tell whether or not, the development 
of two embryos may limit or reduce 
the inherited traits, and in what 
particulars. The difTercncea between 
the mental ability of identical and 
fraternal twins suggests a nutritional 
difference in embryo. Since there 
are twice as many fraternal twins as 
identical twins, they would tend to 
pull down the mean I.Q. for twins as 
a whole, keeping it below 100. Aside 
from the possible inheritance of im- 
perfect physiological factor.^ concerned 
with speech, it Bccms more probable 
to expect the environmental factor to 
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have a limiting effect. One eurely 
could not learn aa much or as rapidly, 
from companionship with an individ' 
ual so nearly on hia own plane, as 
from one who was in advance, Satis- 
factions from this companionship may 
be adequate to the twin, whereas the 
single child may be motivated to gain 
his aatiaf actions from a wider field. 

THB BESliJMBLANCE OP THU TWINS 
Basis for the selection of identical huins 

The information obtained about the 
placentae proved to be too indefinite, 
in most cases, to be reliable. Like- 


The development of the twins 

The prematurity of the twins was 
discussed in connection with ita rela- 
tion to mental development, The 
mean, birth weight was 269fi.46 grams 
with a mean period of gestation of 269 
days. The birth weight figures were 
taken from the mother's report. The 
hazard of this birth weight may be 
seen by Capper's statement, that of 
the 437 records of immature infanta 
145 weighed from 2,001 to 2,600 
grama. The mortality of this group 
was 32 per cent by 6 years. The 
average birth, weight for the popula- 


TABLE 12 


Comparative retardation of twins in language development and in general intelligence 




MKAN 



2 years | 

3 yonifl 1 

1 4 yearn j 

B years 

Intelligence quotient 




98.0 

Language quotient 

S3. 6 

73.7 

68.2 1 

68,0 


ness in hair and eye color and general 
appearance were found to be a more 
adequate basis for determining the 
identical twins. There were but five 
doubtful cases. One pair of girls, 
were finally classed as identical, as the 
only difference in them was a alight 
difference in size. The other four were 
all classed as fraternal due to slight 
differences in appearance. 

The proportion of each type of twin 
having both identical hair and eyes is 
shown in Table 13. In approximately 
50 per cent of the entire group these 
were similar although in only about 
24 per cent, the identical group, was 
the appearance of the children also 
identical. 


TABLE 13 


The proportion of twins having identical 
hair and eyes 



NUM- 
DAH Of 
PAina 

?SR 

CHITT 

OF 

TWIN 

anoDE 

PHA 

CENT 

07 

LIRB 

NAIH 

AND 

D'YE 

QnOUP 

Identical 

18 

04. 7 

46.2 

Like flex fraternal. . . . , 

15 

39.5 

30.4 

Unlike box 

6 

26.1 

15.4 

All twins 

39 

40.75 



tion as a whole is between 3000 and 
3500 grams. 

Of the 68 pairs who had older 
brothers and sisters 42 per cent were 
reported by the mother as developing 


cuiijD development, voi., hi, no, 4 
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more slowly physically than the other 
children, 4Q per ccut wore reported 
fVfl developing about the same nud 12 
per cent foster than the older siblings* 
In the three twin groups^ 35 per cent 
of the identicals developed more 
alowly than alder aiblinga, 45 per cent 
of the froternals were slower, and 39 
per cent of the unlike box, 

The development of the twins in 
learning to talk and walk, and in 
cutting the firat tooth is shown in 
table 14. The identical group shows 
a alight ininus deviation from the 
moan in ago of talking and walking 


same direction aa tlio language re- 
tardation of the twins found through- 
out this study the subjectivity of the 
data and the Bumll number of cases 
did not warrant further analysis. 

Both the twins and their fliblinga 
were lato in beginning to talk. In 
consideration, however^ of the sub- 
jeetivity of tlic data, the fact that the 
twins began to talk at a later age than 
their siblings scoins to be more sig- 
nificant, in denoting their retardation, 
than is the comparison with the norm. 

The twins appear average in respect 
to ago of walking according to Gcseirs 


TABLE 14 

Mean age of beginning to ialk^ walkf and cut Ueth 



TAliKIKO 

WM.KlHfl 1 

1 ciiTtii^a tebtq 





Mona iigo 

DovintldD 
— mona 

Idontical 

Like Bex frftternftl 

iiianaa 

1G.3 

17.2 

18.2 
J7.0 

-1.7 
+ .2 
-i-1-2 

maiUfia 

14.0 

15. 1 
14.8 
14,0 

-.3 

d--2 

-1 

IIIOU(^S 

8.4 

0.4 

7.8 

8.1 

+ .3 
+1.3 
-.3 

Unlike sox 

All twins 


but a plus deviation (,3) in ago of 
cutting the first tooth. The like sex 
fraternal group bIiow a plug deviation 
from the mean in all three activities, 
The unlikE-sex twina show a plus 
deviation from the mean in ago of 
talking but a minus deviation in the 
age of walking and of cutting the first 
tooth. The C8 pairs of twina having 
older Bibling 3 , show a mean ago of 
talking approximately one month (.06 
mos.) later than the mean age of talk- 
ing for the older siblings. These 
data are based on the mother's report 
of the agca at which the children first 
talked, and are therefore subjective. 
Although the difference lies in the 


norm. The twins alao cut their first 
teeth within the average timo stated, 
which ja 6 to 9 inontlia. 

Emolional resemblance. Sixty per 
cent of all the twins were reported ag 
being different emotionally. How- 
ever, only 32 per cent of the identical 
twina ^yere thought to differ in this 
respect a.g compared with 72 per cent 
of the like sex fratcnials and 65 per 
cent of the uiilikc-scx twins. 

Leadership, 111 75 por cent of the 
cases, one twin was reported as show- 
ing the qualities of a leader more than 
the other twin. This was reported 
03 being the case in 37 per cent of the 
identical twins, 87 per cent of both the 
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and unlilce’Sex fraternal twins, 
unlikc-sex twine the girl was 
1 as being the leader approxi- 
twice as often as the boy. 
'edness. The handedness of 
Q8 is based upon the mother's 
md not upon a test of handed- 
rhir by-four or 21.0 per cent 
le twins showed some tendency 
handedness. Table 15 shows 
portion of each type of twiiij 
re right-handed, left-handed or 
KtrouB. 

le 34 twins having a tendency 


one an unlike-sex pair, and one a pair 
of identical boys, 

Newman^a theory of the ''asym- 
metry mechanism^' and its effect on 
the degree of likeness found between 
identical twins assumes that handed- 
ness ia genetically determined. If thia 
is true, one would expect to hud the 
percentage of left handedness in twins 
of dizygotic origin equal to that in 
the population aa a whole or about 4 
to 5 per cent. Of the 122 fraternal 
twins in this groupj 15 or 12 per cent 
were positively left handed and twenty- 


TABLlii 15 
Handedness in twins 



PnOPOUTIDH DV A1.L TIVJNQ 

PnOFDHTlOK OF 
TWINS WITH !,PFT- 
HANPIII) TENDBNCY 

nigiu 

Lc[b [ 

noth 

N\irn- 

bor 

Per 

Cont 

Num- 

bnr 

Por 

conti 

Num- 

tUT 

Pot 

Dont 

NumboT 

Por Qonb 

cal 

20 

7fl 

■ 

11 

5 

13 

9 

20 

•nal 

65 

86 

mM 


4 

5 

11 

32 

ICX 

82 

80 

B 

17 

6 

13 

14 

42 

B 

120 

79 

10 

12 

16 

0 




the left hand, 21 or 62 per cent 
□ys and 13 or 38 per cent were 
Twenty-four per cent of the 
il twins showed a tendency to 
e left hand although only 11 
lb were positively left-handed, 
en per cent of the like-sex 
al group showed such a tend- 
Ithough only 9 per cent were 
ely left handed. Thirty per 
F the unlike sex twins inclined 
I direction with seventeen per 
lefinibely left handed. There 
inly three pairs in which both 
tended to be left handed. One 
56 was a pair of fraternal girls, 


five or 20 per cent showed some ten- 
dency in that direction. Some other 
factor peculiar to the twin situation 
must be operative to increase the per- 
centage to this extent. These data 
are not sufficiently reliable either in 
number of cases or in the method of 
determining handedness to draw any 
definite conclusions. In general how- 
ever, these findings are in agreement 
with those reported by others, Lau- 
terbach found about 19 per cent of the 
two hundred pairs of twins were left 
handed. He did not distinguish any 
group aa identical twins j however, of 
his 63 pairs of unhke sex twins about 
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seven per cent were left handed, New- 
man fiummarizea the findings of Sic- 
mona (18), Weifcg (21} and DahJberg 
(2) on identical twins. Of the 124 
pairs of identical twins in those in- 
veatigationSj 16*6 per cent were left 
handed. Dahlberg also studied 128 
pairs of dizygotic twins and found 7 
per cent to be left handed. Verechuer 
(20) found 10 per cent of 168 identical 
twino left handed and 13 per cent of 
7C fraternal twins. Newman found 
BO per cent of hia lOO identical twins 
showing some left handedness and 15 
per cent of the 100 fraternal pairs. 
Only 6 per cent of the fraternal group 
were very positively left handed. 
Gcaell agrees wi th Newman that 
handedness is genetically determined, 
The fact that left handedness is 
Bometimes a familial trait and is so 
frequent in twins he finds as a basis 
for this theory, It seems to the 
writer that the theory of intrauterine 
position as a factor causing left 
handednesa, ia euppotted by the fre- 
quency of left handedness in twins, 
especially by the fact th[Lt dizygotic 
twine show a higher percentage than 
the population as a whole. 

Resemblance of the twins in general 
intelligence, Tables 16 and 17 show 
the coirelations obtained for each age 
group and each type of twin, in the 
various measures of language develop- 
ment and in I.Q, The Pearson pro- 
duce moment correlation was used 
throughout, Iii correlationa between 
like-sex: twins a shortened method of 
the double entry Pearsonian correla- 
tion as developed by Goodenough“ 
was used. 

“ Goodenoughj P, L., & Anclsraoiij J. E. 
Experimental Child Study p. 230-243. 
Century Co., 1031, 


The resemblance of the twins in 
general intelligence (r = +.72) is 
three to six points lower than that 
found by other investigators with one 
exception. The Wingfield data as 
reworked by the writer give an r = 
+.65 for all twins which ia only a 
Uktle higher than the Tesembknee 
given for eiblingfl of +.60. 

There are no consistent changes 
with age in this relationship. The 
correlation coefficient of +.86 of the 
two year olds ia higher than the others, 
probably becaiiee nine of the twenty 
pairs of twins at this age arc identical 
twins. The low correlation of the 
four year olds (+.37) appears to be 
due to the small distribution of the 
I.Q.'b (ct = 9.31). In agreement with 
the findings of Thorndike, Merriman, 
Laufcerbach and Wingfield the co- 
efficients of correlation for the older 
twins arc nob consistently greater 
than thoso for the younger twins. 

The identical twins show a very 
close resemblance in general intelU- 
gence as shown by the correlation 
coefficient of +.92. Wingfield found 
a correlation coefficionb of +.90 for 
this relationship and the writer of 
+ .84 on Wingfield's data. The like- 
sex fraternal and unlike-sex groups 
show coefficienta of +.61 and +.73 
Tcapectively. In the Wingfield data 
as reworked, these coefRcients are 
+.21 and +.29. In both iiistanccg 
these appear to bo reversed, since 
iike-aox twins as a rule show closer 
resemblance fiian twins of unlike 
sex. This may bo duo in part to the 
smaller distribution of I.Q.'s in the 
case of both like sex fraternal groups. 
Why the Wingfield coefficients fall 
BO far below that expected for twins 
is hard to determine. The sampling 



TABLE 16 

CorrelatioTis between twins at each age in language developmeni and in i.Q. 
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TABLE 17 

Correlatim ietyxen liriits in language developTneTil ani in I. Q. 
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For those correKtiona with I.Q. there were only 13 pairs of identical twins, 30 pairs of fraternal twins and 17 pairs of unlifce-aex twins. 
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ia relatively small, however, ia all of 
these groups both in the Wingfield 
investigation and the present investi- 
gation. 

The mean difference in I.Q, between 
the various twin groups is shown in 
Table 18. 

As would be expected, the pairs of 
identical twins show consistently less 
difference in I.Q. than the pairs of 
fraternal twins. This corresponds to 
their closer resemblance in physical 
traits. Moreover, the pairs of like 
sex fraternal twins show less mean 
difference in I.Q, than the unlike sex 
twins in spite of the fact that the 


this may be due largely to the large 
number of identical twine at two years. 
In Questions and Answers, both of 
which were found to increase consider- 
ably with age. Coefficients of the 
five year old of +,58 and +.65 show 
much greater relationship between the 
twins than those at any other age. 
Over the age period at which rapid 
change ia taking place in any function, 
higher relations are found between the 
members of the pairs. In the use of 
complete and incomplete gentences 
the two and three year olds show co- 
efficients around +.50 whereas a 
slight negative relationship appears at 


TABLE la 

Mean difference in I.Q. of twins 



DAY 
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Like sex fraternal 




8.fi 
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correlation between the LQ.'s of un- 
like sex twins is greater than that 
between like-sex fraternals. This em- 
phasizes the fact that correlations 
based upon different dispersions of 
measures are not comparable. It will 
be remembered that this lilce-sex 
group had a smaller standard devia- 
tion than the unlike sex group. 

Rese^nblance of ike twins in measure- 
ments of language development. When 
considered from the standpoint of age 
groups, the correlation coeihoients 
present negative, zero and positive 
relationships. In general the two 
year old group show the higher corre- 
labiona and, as in the case of the I.Q.^s, 


four and five years. There is not 
sufficient consistency in the changes 
of these correlation coefficients from 
age to age to show either that the 
twins grow more or less alike with age 
or even that their resemblance re- 
mains about the same. 

The resemblance between twins of 
each type in measures of language 
development are also quite variable. 
In mean length of response and the 
phases of the construction of sentence 
analysis and word analysis with the 
exception of the percentage of inter- 
jections, identical twins show a con- 
sistently higher correlation than do the 
fraternal groups. In the functional 
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analysla, however, this is not true. la 
fact, with two exceptions (einotionally 
toned responscB and answers) the 
unlike-aex group show cloHQt resem- 
blance, The phases of the functional 
analysis, because they arc functional 
in nature might be expected to show 
less relationship between membera of a 
pair than thoae^ euch as the phases of 
the construction nualysia, which are 
of a developmental chaTacher. 

The unlike-sex group show a corre- 
lation coefficient higher than the Uke- 
aex fraternal group in the functionally 
complete but structurally incomplete 
reaponsea, the percentage of total 
nouna and percentage of total verba. 
They show closer resemblance than 
either the iJke-aex fra tern ala or tho 
identical group in ego centric Tc- 
aponaes, adapted information, tiamingp 
and questions. In all oS tlieae phases, 
however, the iinlike-sox group show a 
larger distribution of measures, than 
the other groups, wliich in pnrb will 
account for this. 

The average reaemblancc in theso 
measures of language development 
for identical twins ia +. 53 , for like- 
sex fraternal twins, +,31 and for the 
xinlike sex twins +.41. 

Relation of certain enirironmental 
faciors to the language development of 
the An effort was made to find 

out how frequently stories were read 
or told to the twins in order to sec if 
this nifected in any way their lan- 
guage development. Tho eabimato the 
mother made aa to the frequency of 
reading stories was, of course, very 
rough. These csfciinatea grouped 
tliemselvea into four categories aa 
fallows;^ — the children were read to 
daily, several times a week, occasion- 


ally or not at al 
cent of the two 3 
read to ah all, as co 
cent of the three y( 
of the four year ol 
ol tho five year oic 
probable that tho f 
stories woH related 
pabionat status, 
woa held constant 
tween frequency oJ 
tho mean length of 
lation coefficient 
frequency of rcadL 
length of respouE 
+ .02 rt.533 whci 
was partialcd out 
evident with this j 
frequency of rose 
Tclationflhip to n 
sponec but waa re 
bional status of tV 
Tho cfTocb of t 
language of the tv 
bera of the family 
opment waa dctoi 
a bi-acTial correlft 
tlon of speech a 
response. In this 
tion of apeecli coul 
only into two c 
that were iniitaf 
were not imitate 
coefficient ia — 
relationship betw 
riables. This iaii 
popular belief th 
the child’s langi 
from the atandpe 
guago developmer 
twin situation, it 
advantage result 
imit atin g each 
mately 33 per cei 
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reported that membera of the family 
imitated the speech of twins. 

Twinning in the (inCesiry 

The information obtained in regard 
to twinning in the ancestry was not 
sufficiently apecific to show exact rela- 
tionships. Of the 68 pairs of twins 
from whom this information was 
obtained, 68 per cent had relatives 
who were twins; 26 per cent on the 
mother's side, a similar percentage on 
the father's side, and 16 per cent had 
twin relatives on both Bides of the 
family. There was no striking differ- 
ence in this respect between identical 
and fraternal twins with the exception 
that more of the former had twin rela- 
tives on both sides of the family (33 
per cent). These data are based on 
so few cases, however, that such a 
difference is probably due to selection. 
Moreover, since comparable data for 
the gcnerfll population are not avail- 
able the significance of these percent- 
ages is highly uncertain, 

aUMMAIlY 

The results of these data may be 
summarized as follows; 

1. Twins are below average in 
intelligence test performance. The 
668 pairs of twins represented by the 
Merriman, Lauterbach, Freeman, 
Wingfield and present study had a 
mean I.Q. of 96.3. 

2. Fraternal twins were found to 
be from 2 to 7 points below identical 
twins in general intelligence in the 
Merriman, Freeman, Wingfield and 
present investigations. 

3. The language retardation of the 
twins did not reduce the total test 
score of the intelligence test. When 


the mean score on the verbal test 
items of the intelligencB tests of the 
twins was compared with that of the 
control group they were found to be 
equal. 

4. The language retardation of the 
twins in terms of “language quotient" 
is very much greater than is their 
retardation in general intelligence in 
terms of I.Q. 

5. Identical twins were found to 
resemble one another much more 
closely than fraternal twins, A corre- 
lation coefficient of -t-.92 was found 
for identical twins in general intelli- 
gence aa compared with -|-.61 and 
+ .73 for the like-aex and unlike-aex 
fraternal twins. The mean coefficient 
of correlation for the identical twins 
in the various phases of language de- 
velopment was +.53 as compared 
with +.31 and +.41 for the like-sex 
and unlike-aex fraternal twins, 

6. In agreement with the other 
studies the older twins showed about 
the Bame resemblance in the traits 
measured as the younger twins. 

7. The twins of the present study, 
on the average, began to talk 1 month 
later than their older siblings. 

8. They were not found to be re- 
tarded in age of beginning to walk or 
in the appearance of the first tooth, 
when compared with norms for the 
general population. 

9. Twenty-one pei' cent of the group 
showed a tendency to be left-handed. 
This is similar to the findings oS other 
studies of twins. 

10. Sixty per cent of the twins 
differed emotionally although only 32 
per cent of the identical twins were 
thought to differ in this respect. 

11. In 75 per cent of the twin pairs, 
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1 was thought to be tho leader, In to be the leader twice as often as the 
unliltc-sex pnira the girl was thought boy. 
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The Development of Logical Selection in 
Word Meaning Among School 

Children' 

F. R, Noffsin'CtEb an’d C. M. Louttit 


T he Indiana Mental Survey 
Teat^ Schedule D, contains as 
one of its sections a list of ten 
words, Bach followed by a group of 
words more or less closely related. Of 
these words two are always associated 
with the key word, while the others 
are not* An analysis of this particular 
item might afford interesting data on 
the growth of logical selection in chil- 
dren. A large number of marked 
papers were available from a study 
made some years ago by Pressey (1), 
so the raw data for such an analysis 
were at hand. 

The pertinent section of this test is 
Number 2, Logical Selection, the 
contents of which are here reproduced 
with the two correct responses indi- 
cated in italics. 

INDIANA MENTAL SURVEY TEST, 
SCHEDULE D 

//. Logical seUdion 
Examples 

Book: table, pages, s helf, printiag . 
CnAin: arm, cushion, lega, rocker, aeat. 

I. Cat— fur, house, milk, oiawa 

1 Publications of the Indiana University 
Psychological Clinics, Scries II, no. 3. 
The complete tables referred to in this paper 
are on file at the Psychological Clinic at 
Bloomington. 


2. Tnni— 'apples, branches, ncoms, 

roota, flowers 

3. SpELLmg— hook, writing, pencil, 

words, margin, letters 

4 . School— blackboard, teacher, win- 

dow, pen, bell, school-house, 
pupils 

5. Stohe— counter, clerk, cRsh- 

regisfcer, advertiaementa, goods, 
boxes, stove 

6. Building— windows, wood, chim- 

ney, wall, ahingle, roof, staira, 
shod 

7. Drst— mortgage, creditor, money, 

lawyer, collector, debtor, bank- 
ruptcy 

8. Sickness— lameness, death, weak- 

lisas, hospital, nurse, discomfort, 
doctor 

0. GovEnNMEN'r -capitol, conaul, 

navy, freedom, king, senate, 
cannon, tax 

10. FniBNDSHir— adoration, liking, 

lover, obedieiioe, imitati6n, 
helpfulness, worship 

The iustrucfcions given to the pupils 
by the examiner are: "Just below 
where you have been writing are some 
words in big letters, Each is followed 
by a list of other words in small letters. 
Look at the samples: the first word in 
big letters is book. What two things 
in the list following is a hook never 
without? Those 2 words are under- 
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lined. Look at the second example. 
What 2 things in the list following 
*cliair' is a chair never without? Pub 
a line under each of these two words. 
NoWj attention I In each of the 10 
lists, jiisb below, put lines under tlie 2 
words which the word in large lettcra, 
at the head of the list, ia never witli- 
out. And just one thing more: do not 
underline more than two words in 
any ligt.^' 

The 2,050 cases used were Bolccted 
from some 3,600 papers marked by 
children in the Bchools of Blooming ton, 
Bedford, Logansport and Jeffei'SOTi- 
yillo, Indiana, and a few other scattered 

TABLE 1 


SionificancQ, of sex differences 


DJPF. 

a Dfrf'. 

run CENT 

1 

KuhinEn OK 
C'ABEa 

No dificreiicc 

14.0 

110 

0-0.0 

30.3 

311 

1,0-1. D 

S7.1 

205 

2.0-2.0 

7,3 

58 

3. 0-1.0 

1.5 

12 


achoola of the state. The papers were 
sorted by age and all the papers wei'o 
eliminated on which directions had not 
becTV followed. Prom the lemainclcr, 
the first 100 papers of boys and the first 
100 papers of girls at each age were 
selected with three exceptions. Only 
50 papers for each sex at ages eight and 
eighteen and only 25 papers for each 
sox at ago nineteen were found avail- 
able. When the cases, at each age 
were cuTanged according to the score 
on the complete Lest, it was found that 
they closely approached a normal dis- 
tribution, Wc feel, therefore, that 
our subjects were not selected on the 
basis of ability. 


Results. If it were possible to con- 
sider tlicficxcs together j the analysis of 
several typical developmental curves 
would be greatly simplified, therefore 
it seems wise to consider the sex com- 
parisons at once. As there were 66 
words from winch the aolecLionB were 
made and there were 12 age groups for 
each, there is a total of 792 compari- 
sons. For each of tlicBC the differences 
and <r difierenccs of the percentages 
have been calculated. Table 1 shows 

the distribution of the values. 

a din 

Ab is evident, only 1 .5 per cent of the 
comparisons arc significant according 
to the usual criterion that the differ- 
ence should be at IgqsL three times its 
standard deviation. The 12 coses 
which are significant arc shown in 
detail in table 2, Seven of these ore 
scattered among 6 of the key words 
and apparently exhibit no consistent 
trend. The remaining 5 are all found 
in relation to the iccy word Fhiend- 
BiiiP. Liking is felt to bo necessary to 
friendship by 21 per cent more four- 
tecn-year-old girls than boys, and the 
significance of this difference ia ex- 
presaed by a ratio of 3.1. One might 
think of this os a sex difference influ- 
enced perhaps by adolescence but at 
year thirteen the ratio ia only 0.3 and 
fit fifteen there is no dilTcreucc at all. 
Of ninctccn-ycar-old girls 32 per cent 
eeloctcd adoration while no boys 
selected it. Here again the imme- 
diately pvccGdiug age shows a very 
small aignificanco expressed by the 
ratio of 0.7, Helpfulness wa^ selected 
by 27 per cent more girla than boys and 
iu this case the ratios of the neighbor- 
ing ages suggest that this may be 
characteristic. Fifteeu-year-olds show 
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a ratio of 1.2; Bixteen-year-olds, of 4.0; 
eeventeen-year-oldSj of 2.3; and eight- 
een-year-oldSj of 1,8. At nine fceen 
the ratio is 1.3, but the difference ia in 
favor of the boys, of whom 10 per cent 
more selected the word. Of all the 
selectiona for this key word, that of 
lover is moat interesting. At age 
thirteen there is no difference; for the 
succeeding agea the differences always 
show the boys with the greatest per- 
centage selection until age nineteen, 
when again there ia no difference. The 


In regard to sex differences in this 
type of logical selection, it appears 
that one can safely conclude there are 
none of significance. Accepting this 
conclusion os true, we have proceeded 
with our further analysis on the basis 
of percentage selection of the total 
group. 

Developmental curves. The data 
presented in the following discussion 
are based on the choices made by 200 
boys and girls at each age except at 
ages eight and eighteen, where there 


TABLE 2 


Words showing signljicant aex differencea 


KBY ^DJID 

WOUP 


DIFF. 

PBH CUNT 


(T DIFF, 

Bays 

Glila 

Boya 

Girlfl 

Store 

counter 

8 

3.0 

26 


, 

26 

Store 

cash -regie ter 

IS ■ 

3.8 

1 



13 

Building 

ehingle 

0 

3.2 

14 


12 


Debt 

bankruptcy 

B 

3.2 

1 26 


22 


Slcknesfl 

hospital 

0 

3.0 

6 

20 


14 

GovCrnmBnt 

senate 

16 

3.0 

40 

61 


21 

Government 

tax 

IS 

3,2 

89 

as 

30 


Friendship 

adoration 

19 

3,4 

0 

33 


32 

Friendship 

liking 

14 

3.1 

52 

73 


21 

Friendahip 

lover 

16 

3.1 

28 

a 

17 


Friendahip 

lover 

17 

3.0 

23 

8 

IB 


Friendahip 

helpfuliiBBB 

16 

4.0 ' 

46 

73 


27 


significance of the differences are 
expressed by the ratios: year four- 
teen, 2.5; fifteen, only 0.2, the differ- 
ence being only one per cent; sixteen, 
3.1; seventeen, 3.0; and eighteen 1.4. 
It would appear that by late adoles- 
cence friendship has more of a sexual 
significance for boys than for girls. 
However, the percentage of boys 
selecting the word at these ages ranges 
closely about 25, ao that a suggestion 
such as the above cannot be made into 
a veiy wide generalization, 


were only 100, and at age nineteen 
where there were only 50 cases. The 
percentages of children at each age 
selecting each of the words have been 
calculated and for each of the 10 key 
words charts have been drawn to 
illustrate the changes in selection made 
with advancing age. The limitations, 
imposed by journal publication, make 
it impossible that oU of the tables and 
charts be reproduced. Eor the pur- 
poses of our discussion we have selected 
4 key words which illustrate types for 
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detfiiled cliacuaaion. lleference will 
be made when pertinent to data from 
tables not here presented. 

The curves for the first 3 key words— 
Gat, Thee, Spelung — show that the 
correct and incorrect responses arc not 
confused oven at the lowest ages. 
The data of table 3 show tiie percentage 
choices for the word Cat. 

Claws and fur^ botli of which are 
essential to the concept cat, were 
marked by about 90 per cent of eight- 
year-olds and the percentages in- 


TADLE 3 
iSeaponsea to ”cai” 


AdB 

pun 


MILK 


fi 

30.0 

10.0 

12.0 

02.0 

0 

93 . S 

6.0 

7*0 

01.6 

10 

04.5 

3.6 

4.5 

07,6 

n 

00.0 

1.0 

2,0 

os.o 

12 

W .6 

2.0 

2.6 

D 8.0 

13 

100.0 

0.0 

0.6 

00.6 

14 

DO . 5 

0,0 

0.6 

100.0 

16 

OD.O 

0.0 

1.5 

00.6 

10 

0 D .6 

0.6 

2.6 

07.6 

17 

100,0 

0.6 

0.0 

90.6 

IS 

90.0 

0.0 

1.0 

100.0 

ID 

■ 100,0 

O.D 

0,0 

100,0 


creased with age. Conversely the 
non-cssential elementa, milh and house, 
were marked by 10 per cent or less. A 
similar divergence is to be found in the 
response to Tiinia. The correct re- 
sponses to Spelling were marked by 
about 55 per cent of the eight-ycar- 
olda and tho povGentages increased 
until they reached about 85 at age 
fifteen. Thereafter there is little in- 
crease. Interesting, however, ia the 
response to imting which was selected 
by 40 per cent of the eight-year-olds ] 


the pcrceutage.s decreased slowly to a 
minimum at eighteen years of 12 per 
cent. This is the first instance in the 
aeries where a word is included which 
has a direct bearing on tho subject's 
activity in relation to tho key word. 
For tlic school child writing ia closely 
conncctod with the spelling lesson and 
this is retiected in the relatively high 
percentage who selected this word as 
being always associated with spelling. 

The second typical group of curves 
may be illuatrated by the response to 
SciiooLj as shown in table 4. Here 
about two-tliirds of the younger 
children selected kacheft and with some 
clcpressiQU in the percentage at ages 
twelve to fourteen, it increased to 82 
per coiifc at ago nineteen , The younger 
children feeJ, however, that the other 
caaontial element of achool ia the hlack- 
hoardi os also represented by a re- 
sponse of two- thirds of tho cight-year- 
ohla, The percontago Belectmg this 
word steadily and rather swiftly 
dcolinoa to. a minimum of 4 per cent at 
nineteen years. The other correct 
reaponsGj pupils, ia selected by only 24 
per cent of oight-yoar-olda but the per- 
centage steadily increasGs to a maxi- 
mum of 74 at nineteen years. The 
same sort of curves are seen in the 
choice for Store. Clerk ig consistently 
high, f;ooils starts low but steadily in- 
creases, and counter starts high and 
decreases. Here again, os in response 
to SPELLtNG, the worda blackboard 
and counkr, which am important 
elements in the child's behavior in the 
school and store aituationa, are selected 
as being essential to the concept by the 
younger children, 

A third group of cases are those for 
Builuing, Debt, and Sickness, illus- 
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trated in tabb 5 by the responses to 
Build iNQ. 

These are characterized by the very 
Binall percentage selection of the cor- 
rect words at the younger ages and 


cent of the eight-year-olds; and for 
Debt, biwyer and Tnoney are selected 
by 41 and 63 per cent, respectively, 
of eight-year-olds. Only doctor was 
selected by 60 per cent of the 


TABLE 4 


TEdsponscs to ^*sc}iool” 



dlackudaud 

T£]AC1IE11 

WtND OW 

FBU 

BEI.T. 

dCICOQLr 

UOUBB 

run La 

6 

63.0 

68.0 

11.0 

7,0 

13.0 

16.0 

24.0 


61.0 

70.5 

16.6 

4.6 

5.6 

10.0 

30,0 


41.0 

64.6 

26.6 

O.B 

6.6 

20,0 

30.0 

11 

34.6 

68.0 

27,0 

2.0 

l.B 

30.6 

36.6 

12 

26.6 

60.0 

29.6 

0.5 

2.5 

36.0 

46.0 


22.0 

67.0 

36. 0 

1.0 

2,0 

32.5 

69. S 

14 

21.0 

69,0 

28.0 

0.0 

0.6 

38.6 

63.0 

15 

16 . B 

64.5 

22.6 

0.0 

2.0 

36.0 

68.fi 

10 

20.6 

61.6 

20.0 

0,0 

1.5 

35.6 

66.0 

17 

10.6 

74.6 

16.6 

0.0 

1.6 

29.6 

67.6 

10 

11.0 

70.0 

IB.O 

1,0 

10 

23.0 

73.0 

19 

10 

82.0 

12.0 

0.0 

0.0 

28.0 

74.0 


TABLE 5 


Eesponsca to **hmlding'^ 



WINDOW 

WOOD 


wall 

BniNnLB 

TIOOF 

BXAina 

SHED 

8 

60.0 

20.0 

52.0 

20.0 

mm 

23.0 

6.0 

6.0 

9 

60.0 

ie.6 

62,0 

21.6 


30.6 

6.5 

3.0 

10 

61,0 

20.0 

45.6 

30.6 


42.5 

3.0 

1.0 

11 

53.5 

11.6 

38,0 

41,5 


48. 6 

2.0 

0.6 

12 

40.6 

16.0 

23.0 

54.0 


B 9.0 

0.6 

1.0 

13 

43.5 

24.0 

16.6 

53,5 

3.0 

69.6 

0.0 

1.0 

14 

39.5 

17.0 

17.5 

60.0 

4.5 

64 . S 

0.6 

0.5 

15 

31.6 

16.0 

IS . 5 

50.0 

3.0 

72,0 

0.0 

0.0 

16 

32.5 

17.0 

10.0 

63.0 

2.5 

73.6 

1.0 

0.5 

17 

20.5 

16.0 

7.6 

72.5 

3.0 

74.5 

0.0 

0.0 

18 

20,0 

18.0 

6.0 

72.0 

4.0 

81 . Q 

0.0 

0.0 

10 

20.0 

20.0 

4.0 

70.0 

0.0 

86.0 

0,0 

0.0 


the subsequent increase and also by 
the selection of incorrect words by the 
younger children with a subsequent 
decrease. For Building, window and 
chimney are selected by over 50 per 


eight-year-olds in relation to Sickness. 
Wall and roof were selected by 20 to 30 
per cent of eight-year-olds, and then 
the percent age selecting them rose 
steadily and rapidly to 70 and 86 per 
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cent respectively at nineteen. Tho 
esaentinl elements of a Dbdt, debtor 
and creditor j Y/oiG selected by less than 
20 per cent of eight-year-olds, but the 
porcontage incroosed to 80 and CO per 
cent rcBpectively at age nineteen. 
Thifl particular type of development is 
not shown so dearly with Sickness, 
where doctor is the only non-essential 
response selected by a large percentage 
of eight-year-olds, Of tho correct 
respDnsBB, makness was chosen by 48 
per cent and discom/ort by only 12 per 


year-olds senate, which started at 0 per 
cent^ has increased to 36 por cent 
and renches a maximum of 60 per 
cent for fifteen-yearnDlda. The cor- 
rect responsea, capiCot and toXf atoudily 
but slowly increasQ from the percent- 
ages of 42 and 30 at eight years to 74 
and 02 at ninetcenj but their develop- 
ment is at greatly dilferont rates and 
they arc always widely separated. 
Tliia confusion is not so evident in 
FuiENDBiiip which more nearly resem- 
blea the responaea to Sicknebb. Here 


TABLE 0 


Reaponaes to *'goveminei\i'* 


AOB 

CAFlTOL 

CO»flDL 

MAVT 

FMCEDDM 

IlijQ 

BBTIATB 

CAHNOK 

tatc 

a 

42.0 

7.0 

33.0 

30.0 

31.0 

0.0 

12.0 

30.0 


fiO.O 

10.0 

30.0 

36.6 

17.6 

ZL6 

0,0 

30.6 


6$.5 

11. B 

10. 0 

3B.6 

18.6 

13.0 

3.6 

40.5 

11 

67.0 

21.6 

12.6 

34.6 

10.0 

27,0 

3.0 

34.6 

12 

67.0 

23.0 

10.6 

26.5 

13.0 

30.0 

3.6 

31.6 

13 

05.0 

24.5 

11.0 

16.6 

8.5 

37.6 

HI 

38.0 

14 

72.0 

17.0 

3.5 

18,5 

3.6 

40.6 


30.6 

16 

74.6 

16.6 : 

0.0 

11.0 

4.6 

60,6 

0.6 

37.6 

10 

73.6 

16,6 

8.0 

15.6 

B.B 

41.6 

1.6 

30.0 

17 

76.6 

13,0 

10.6 

13.0 

8.0 

27.6 

0.6 

62.0 

18 

78.0 

0.0 

8.0 

16.0 

0,0 

31.0 

0.0 

63.0 

1() 

74.0 

Ifl.O 

2.0 

10.0 

12.0 

10.0 

2.0 

02.0 


cent of cighi-year-olda. At nineteen 
years both of these were picked by 
about 80 per cent, 

The lost group of curves are those 
for Gqveunmhnt and rniENuaHip, in 
both of which there is great ovorlap- 
ping, although it ia more evident for 
the former. The responses to Goveun- 
MENT arc shown in table 6, For oight- 
year-olds, lax, kingi muy^ freedom^ and 
ca'pilol were all selected by over 30 
per cent of the children. King, Tiauy, 
and jreedorth start a somewhat rapid 
and steady decline, while for twelve- 


the correct responaeSj helpfulness and 
lihiiigj rise from percent ages of 30 and 
BO at eight years to 72 at nineteen, 
while hver starts at 45 por cent and 
decreases to lees than 20. 

Z)iscusaio/ir, The first six key words, 
Cat, Tuee, SrELLiNa, School, Stohe, 
and Building might bo labeled con- 
crete, and of the, go the third is an 
activity rather than a thing. Con- 
sistently throughout this group it 
Bccma evident that the younger chil- 
dren tend to choose relatedworda which 
have a aubjective reference. Disre- 
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g aiding the very simple series for Cat, 
we find that, of the incorrect words 
under Tree, apples is picked more 
frequently; under Spelling, wnhng; 
under School, hlachhoard; under 
Store, counter; and under Building, 
ivindov) and chimney. In each of these 
cases the correct word is one which has 
a direct relation to the child's activity 
in responding to that situation. He 
eats and enjoys apples from trees, at 
the same time he realizes that not all 
trees have apples; he writes his spelling 
lesson; in school his activity is directed 
toward the blackboard; at the store 
the counter is a focus of interest; and 
the child's building, usually on paper, 
emphasizes the presence gf chimney 
and windows, or on the buildings be 
sees these are Gestalten set against a 
background of roof and wall. 

Thus the younger children tend to 
feel that those things having a relation 
to them are essential to the concept. 
With increased age this basis of selec- 
tion disappears. In all of these cases 
the differentiations between essential 
and non-essential relations have been 
made by twelve years of age. This 
self-reference is in striking harmony 
with the findings on play intereeta. 
Here the younger children ai’e indi- 
vidualistic but with advancing age the 
reference tends to extend to other 
individuals — -the self is extended to 
include companions. 

The remaining key words, Debt, 
Sickness, Government, and Friend- 
Biiip, might be called abstract. In the 
responses to these we find a much 


greater variation. The younger chil- 
dren pick one or more unessential words 
and these words usually have a self- 
reference, e.g., doctor for Sicknebb. 
There is also evident in the younger 
children's responses the tendency to 
mark a word which may be more 
familiar, e.g,, 7noney as necessary to a 
Debt, navy and king for Government. 
The final separation of essential and 
non-essential words occurs at varying 
but usually higher ages. Thus for 
Debt it occurred at fourteen years, for 
Government not until sixteen, but for 
SicKNEsa and Friendship it took 
place at twelve years. There is also 
evidence that the development of 
vocabulary tends to assist in the final 
separation of the two types of re- 
sponees. Thus creditor and debtor 
are selected by less than 20 per cent of 
eight-year-oldsj and a 60 per cent 
selection is not reached until after 
fourteen years. In responding to 
Government, the curves for senate 
and tax interlace around 40 per cent 
from twelve to sixteen years. 

It would appear tlmt the develop- 
ment of logical relation of concepts 
passes through a stage of self-reference 
in children from eight to ten or eleven 
years of age. Furthermore the devel- 
opment of vocabulary is an important 
factor in the process of concept forma- 
tion. Another point of interest is 
that, except for Cat and Tree, the 
essential elements were never selected 
by 100 per cent of the subjects even at 
the highest ages. 
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Emotional Development in Early Infancy 

Katiiaiiine M. Ban 1 1 am liniDoiis 


T he emotional behavior of 63 
infanta in the Montreal Found- 
ling and Baby Hospital was care- 
fully observed and recorded daily over 
a period of three or four inontlis. The 
circLiTTistancea attendant upon thcac 
reactions were noted, and the whole 
data was atudied from the point of 
view of development from age to age. 
A Buminary of the findings will be pre- 
sented in the following paragraphs. 
They will be seen to lend support to 
the writer’s (3) (3) theory of the gene- 
sis of the emotions and to ndd further 
illuminating detail. 

The babies under ob.servaLion were 
in separate wards inoro or less accord- 
ing to age. In dilTeient rooms were 
infants under one month) one to three 
months, three to six monthsj six to 
nine months, nine to twelve months, 
and twelve to fifteen months. An 
older group of children between fifteen 
and twenty-four months of age played 
together in the nursery. 

Table 1 shows the number of chil- 
dren at the difIcTont ages whose be- 
havior was observed for this study. 

Development in the emotional bc^ 
hftvior of the young child comprises 3 
main clasaca of change. From InrtU 
onward there is a gradual evolution of 
the emotions taking place. The earli- 
eat emotional reactions are very geii- 
crnl and poorly organized responses 
to one or two general types of situa- 


tion. As wcoica and months go by the 
reapouaes take on more definite form 
in relation to more specific situations. 
It scema to the writer, aa already men- 
tioned ebcwlicrc, that in the course 
of genesis of the cinotions tliore occurs 
a process of differentiation. Coin- 
cident with the partial isolation of cer- 
tain rcapon.sc3 is a combining of the 
simpler reactions within tlie unit re- 
sponses and the fcrination of bonds of 


TABLE 1 


AriH 

NUhiiiKn oi' 

ifioriiAs 


Ululcr 1 

3 

1-3 

10 


23 

C-O 

IS 

0-12 

n 

12-16 

20 

16-18 ' 

S 

lB-21 

5 

21-24 

6 

Over 24 

2 


association between these emotional 
syndromes and detailed aspects ot the 
provoking aituationa. In this manner 
slowly appear tl\o well known emotions 
of anger, disgust, joy, love, and so 
forth. They are not present at birth 
in their mature form. 

In addition to the progressive evolu- 
tion ot the emotions, there is, going on 
nt the same time, a gradual change in 
the mode of response of each specific 
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emotion. Muscles are developing, 
new skills are being learned. So that 
the anger, for instance, expressed by 
the eighteen-month-old differs in de- 
tail of form from the anger manifested 
by the ten-month-old baby. Fresh 
bonds of association are being made 
between emotional behavior and the 
always slightly varying attendant cir- 
cumstances- Different situations 
come to have emotional significance 
for the growing child and subsequently 
provoke emotional responses. Thus a 
gradual substitution takes place of the 
situations which prompt the emotions. 
In the language of the behaviorists, 
emotional responses become condi- 
tioned to fresh stimuli. 

BKCITUMBl^T, THE ORIGINAL 

emotion 

After observing the behavior of 
babies under one month of age, the 
writer felt more than ever convinced 
that the infant does not start life with 
3 fully matured pattern reactions, such 
Qs have been mentioned by behavior- 
ists and named fear, rage and love. 
Unfortunately the writer was not able 
to observe the infante within a few 
hours of birth, but this fact in no way 
invalidates observations made on chil- 
dren two or three weeks old. More- 
over, if the above named emotional 
responses are really the 3 great pri- 
mary emotions from which all our 
adult emotions are derived, surely they 
may still be observed a month or more 
after birth- And, even if the process 
of conditioning begins before or im- 
mediately upon birth, one may expect 
the original emotion-producing stimuli 
to elicit their natural responses at leEist 
for two or three weeks after birth. 
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It woa observed in the hospital that, 
on presentation of certain strong 
stimuli the infants became agitated, 
thoir arm and hand muscles tensed, 
their breath quickened, and their legs 
made jerky kicking movements. Their 
eyes opened, the upper lid arched, and 
they gazed into the distance. The 
stimuli producing such agitation or 
excitcipent were: bright gun directly in 
the infant's eyes, sudden picking up 
and putting down on the bed, pulling 
the child's arm through hia dress 
sleeve, holding the arms tight to the 
sides, rapping the baby's knuckles, 
pressing the bottle nipple into the 
child's mouth, and the noisy clatter of 
a small tin basin thrown on to a metal 
table whence it fell to the radiator and 
the floor. 

The loud sound startled only four 
of the one- and two-month-old babies, 
while six others lay practically undis- 
turbed. None of the infants cried 
after healing the noise. The same ex- 
periment was tried upon children of 
successive ages up to fifteen montha. 
Under two or three months the reac- 
tion was one of sudden but rather mild 
general excitement as described above. 
Children of three or four months and 
older gave more of a jump and looked 
definitely in the direction of the sound. 
Afterwards they remained still with 
eyes and mouth open, and stared to- 
wards the source of the commotion. 
One baby of eight months stiffened 
and turned away on the second trial, 
The corners of his mouth turned down, 
his eyes moistened and he looked to 
the adult for sympathy and comfort. 
Another child of eleven months sat 
wide-eyed and still, the corners of hia 
mouth drooping as if he were ready to 
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burst into teara. Tho older children 
merely atood^ or sat, alert and atten- 
tive without further sign oF distress. 

Lowering the babies suddenly into 
their oriba^ and in some cases lifting 
them quickly, also startled and excited 
them, Sometimes they would ery 
following upon such a BUTprise, Lock- 
ing a quiet child would causo loim to 
open liis eyes attentively. But gently 
rocking a crying infant would often, 
though nob always, cause him to re- 
duce hia activity, stop crying, and 
eventually become tranquil. Gentle 
handling, slow patting, wrapping in 
warm blankets, and nursing easily 
soothed an agitated or crying infant, 
making him relax and yawn and be- 
come sleepy. 

Light pinching of the arm left the 
threo- or four-woek-old baby un^ 
moved. Deeper preeauro eauaed him 
to kick slightly, breathe foster and 
move hia arms. A aharp flick on the 
band produced similar agitation, but 
a BGCond rap resulted in a sudden check 
to breathing followed by a prolonged 
cry and other signs of distress. The 
first exciting experionca hod been found 
diaagreeable and the second rap pro- 
duced unmistakable distress, 

Time after time on waking suddenly 
from sleep the infanta were observed 
to wave their wins jerkily, kick, open 
and close their eyes, flush alightlyj and 
breathe quickly and irregularly. Some 
gruntedj some cried spasmodically for 
a moment or two, while others cried 
loudly for several minutes. The com- 
bined Bfiimxdfttion of light, of sounds, 
of damp or restricting bed clothea, and 
the change from sleeping to waking 
hreathiug-rate seemed to produce a 
temporary agitation and often diatreaa, 


Waking apparently requires emotional 
adjustment. 

The hungry child before feeding 
would often show reatlcas activity, 
waving, squinning, mouthing and cry- 
ing at intervals. The infant who had 
been lying in one position far a long 
time and the tired child before falling 
asleep would also show emotional agi- 
tation. Tlicir breath would como 
jerkily, uttering staccato cries of '^cu- 
QU-cu-ah,“* and they would thrust out 
their orma end lege in irregular move- 
ments. At tho moment the nipple wfla 
put into the hungry baby's mouth he 
again breathed quickly, occasionally 
cried, waved the free arm, and kicked 
in excited agitation. 

The emotional reactions of tho tiny- 
infant arc certainly not highly difieren- 
tiated. Tho most common response to 
highly stimulating situations sGcma to 
be. one of general agitation or excite- 
ment. It is a question which word 
most aptly describes tho behavior. 
The former perhapa conveys more the 
idea of general disturbance, although 
the two words arc often used aynony- 
mouely. This vaguo emotional re- 
eponae to a large variety of circum- 
stances must surely bo one of the 
original emotiona, if not the only one. 

A kind of general excitement over 
new and Btartling or other highly 
stimulating circumatancea may be seen 
at any age. The behavior manifesta- 
tions vary from time to time, bu t the 
main chnracteristica of accelorutcd re- 
aponao, alcrtncsa, slight tension or 
rDstlcasnesa remain db constant attri- 
butofl. In the babies, excitement is 
frequently manifested in kicldng move- 
men ta. The month-old infanta kick 
jerkily with both feet at random. In 
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another month or so, the kiclcing be- 
comes more regular^ the legs being 
thrust out alternately. By five or six 
months the babies express their emo- 
tionsj^^in combined leg thrusts, kicking 
'with one loot, and in swinging the legs 
fjoin the hips. At fourteen months 
'when the children can stand they will 
hold on to a support and "mark time" 
with^their feet or stamp. Stamping, 
jumping and running express excited 
agitation at a still later age. 

Two- and three-month-old babies 
may be seen to suck their thumbs or 
fingers rapidly in momontB of stress. 
At seven months and over, children 
bite, pull and suck their garments, as 
well as their fingers. This behavior 
seems to produce a gradual subsidence 
of the emotion. Body-rocking accom- 
panied in many instances by rhythmic 
vocalizations is another expression of 
mixed emotion. Hungry, annoyed, 
excited or restless children will sit and 
rock for minutes on end. The five- 
month-old baby lies prone and pushes 
with his knees, or sways when l3dng 
dorsally. Seven-month-old infants 
support themselves on their arms and 
rock back and forth murmuring 
"mhi-iim, mm-iSm.” After nine 
months they sit up and rock to and fro, 
or they kneel and bounce up and down 
holding on to the crib bars. Some- 
times they sit and bump their baclts 
against the side of the crib. This 
kind of behavior was observed in the 
nursery up to eighteen months of age. 

Rhythmical movements were ob- 
served not only to be the outcome of 
emotional excitement or tension, but 
they were seen to have a soothing and 
pacifying effect. These must be at- 
tempts at adjustment on the part of 


the organism to reduce tension and 
restore emotional equilibrjum or tran- 
quility. In the light of these obser- 
vations, it can be easily understood 
how long walks, games, field sports, 
singing, dancing, and sea-voyagea are 
found to be so universally health- 
giving and posi Lively curative for 
^'nervous wrecks " 

DllBTIlESa AND ITS DEHIVATIVES 

It ia a moot question whether ^'dis- 
tress" ia an original emotion or whether 
it is a very early differentiated reaction 
to disagreeably painful and unaatia- 
fying experiences. It may be that it 
is a part of the general emotional 
response of excitement which copea 
more satisfactorily with obnoxious 
stimuli. Tense muscles resist or re- 
move preasure; activity warms a chilled 
body and reduces tension; and cries, at 
first reflex due to the rush of air in and 
out of the lungs, bring comfort and aid. 
These reaponaea become differentiated 
from excitement, associated together 
and conditioned to the disagreeable 
stimuli as a leauU of experienco. If 
such differentiation actually takes 
place, it must begin immediately after 
birth. For the two emotions of excite- 
ment and distress are already distin- 
guishable in a three-weeks-old infant, 

On the other hand, it ia possible that 
there is a native emotional response to 
pain, particularly muscle pain. The 
sympathetic branch of the autonomic 
nervous system is predominantly ac- 
tive and the overt behavior is defi- 
nitely that of distress. Other stimuli, 
such as loud sounds and audden falling 
merely produce startled excitement. 
Blanton (1) observed that the infant's 
cry of colic had a specially shrill char- 
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aoter accompanictl by xigitlity oI the 
abdominal walla. She also noted that 
inlants during the first clays of life 
cried from "(1) hunger; (2) in reeponae 
to noxious Btimuli (including rough 
handling, circnmciflion, lancing and 
care of boils, porcflj etc.); and (3) pos- 
sibly fatigue or lack of exorcise.^' The 
writer hna observed the aamo phe- 
nomena in three- weeks-old babies. 
But, hunger, rough handling, and 
fatigue were also noticed an many 
oecoaiona to produce a restless excite- 
ment rather than speeific distress. 

It is nob easy, in the caao of the very 
young infant, to diatinguiah diaUesa 
from general agitation. Perhaps the 
most charactcrlatic marks of the former 
arc greater muaclc tension, interference 
with movement and with breathing, 
closing of the eyes, and loud rather 
high-pitched crying. In children of 
two months and over, the eyes become 
moist and tcare may flow. The crying 
of the infant wnder a month or even six 
weeks often seoraa to be part of the 
general activity in excitement, 
Breath comes more or leas regularly, 
the cry emerging on both intake and 
expiration of air. There are no tears, 
and the skin does not fluBb. Move- 
ment is free though rather jerky; and 
the mouth is held open in an elliptic, 
round, or square shape. 

The cry of distress, recognizable in 
the month-old baby, is irregular. 
There are short intakes of breath and 
long erics on expiration. The eyes are 
"screwed up'* tight, fcho face flushed, 
the fiats often clenched, the arms tense, 
and the legs still or kicking apnsmodi- 
cally. The mouth is open and square 
in shape or, more uaually kidney- 
shaped with the corncra pulled down. 


The pitch of the cry is high and some- 
what discordant, and sounds some- 
thing like “ah, cu-ab, cu-nb, cu-Sh.’* 
Cries of distress were beard from 
month-old babies in the hospital on t]io 
following occa 3 ion.s; on waking sud- 
denly from sleep, .struggling to breathe 
through nofltrilH blocked with mucous, 
when tliG cars were discharging, when 
lying awuko before feeding time, after 
staying long in the same poaition, lying 
on a wet diaper, when the child's buh- 
tockfi were chafed, and when the fingers 
were rftpj)ed. The three itttvin causes 
of distresa at thia age, therefore, 
seemed to be diacomfort, pain, and 
hunger. 

Crying from discomfort and on 
awakening usually developed slowly, 
and sounded liko “cii-cii-cu-cali-nh — .** 
The cry of pain came suddenly, often 
after a holding of tlm breath. The 
Bound wiw a loud shrill prolonged 
"il-il-it," and lowered in pitch slightly 
from the first cmiBsion. The cries of 
hunger were rather like those of dis- 
comfort, The former came perhaps 
more in intermittent waves; the inter- 
vening moment B being taken up with 
mouthing or sucking movements. Oc- 
casionally the hungry child would utter 
a sharp loud cry, as if in pain, and then 
whine or moan for a time. 

Two^onth-old babies cry less of the 
total waking time; but slighter dia- 
eomforbing stimuli seem to cause dis- 
tress more frequently than in the cUvSc 
of tho younger infants. They arc 
more disturbed by a wet diaper, by 
flatulancG, and by tight clothing which 
restricts movement and makes breath- 
ing difficult. Ttioir movements are 
freer and they tend to move their 
heads from side to side when they 



Bridges: Emotional Development 


are disbreBsed. While one-month-old 
babiea kick irregularly with jerty 
movementaj the two-month-old kicks 
his legs alternately and more regularly. 
He waves his arma up and down when 
agitated or diabressed, as well aa in 
spontaneous play, The sound or sight 
of an approaching person will not quiet 
hia distress ; but being picked up will do 
ao, or being fed if he is hungry. 

By three months of age a child will 
cry and show other signs of distress 
when placed in an unusual position or 
moved to a strange place,' els, for in- 
stance, when lain temporarily at the 
foot of another child's bed. He will 
wave his arms laterally os well as up 
and down, and will kick more vigor- 
ously, The hospital baby has learned 
to associate feeding time with the 
presence of an adult; for, when he is 
hungry he shows some excitement at 
the close approach of a person. He 
stares at the person's face, waves, 
kicks, breathes faster, and opens his 
mouth. If no food is forthcoming, he 
becomes more tense and jerky in hia 
movements and begins to cry. He is 
distressed at the delay in normal 
proceedings. 

Should the adult remain tanta- 
lizingly near for some minutes without 
either picking up the child or feeding 
him, his cry increases in intensity, his 
eyes become moist with tears, beholds 
his breath longer, and utters prolonged 
fiat sound reminiscent of an 

older child's ^'paddy" or temper cry. 
The infant's motor responses were all 
set for being piclced up and fed, and 
then he was thwarted and disap- 
pointed. His excitement changed into 
bitter distress with a semblance of 
angry vexation. 
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The slight change in vowel sound of 
the cry, the long holding of breath com- 
bined with more than usually vigorous 
leg thrusts and arm movements, 
seemed to suggest that the emotion of 
anger is beginning to evolve from gen- 
eral distress at about this age. Al- 
though for the moafc part the distress 
shown at diBComfort differs almost im- 
perceptibly from distress in response 
to disappointment, occasionally the 
latter includes, to a marked degree, 
those behavior elements peculiar to the 
emotion of anger. The situations 
which evoke these demonstrations of 
temper in the tiny infant are a stop or 
check in the progressive satisfaction of 
a physical need. In the above in- 
stance the child's appetite was aroused 
but nob satisfied, Lack of even the 
first sign of a need being satisfied 
merely produces vague distress, 

A /our-monf/i-oW baby shows dis- 
tress at the same general sort of situo^ 
tion that troubles the younger child. 
He is, however, leas frequently dis- 
turbed by bodily discomfort. He 
moves about sufficiently to relieve 
tired muscles and local presauree, and 
to eliminate gas from his stomach. He 
cries vigorously at delay in the feeding 
process and may show decided temper 
on such occasions. His arms then 
stiffen and tremble; he screws up his 
eyes, flushes, holds his breath and ut- 
ters prolonged and irregular cries on 
expiration of breath ; he kicks violently, 
pushes with his feet and looks at any 
adult, presumably to see the effect. 
He is getting very fond of attention at 
this agCj and will show distress and 
often anger when a person leavee the 
room or ceases to pay attention and 
play with him. 
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A.b Jtue 7?ion£/ia, the baby^Q intcreat in 
amall objects, aueli os rattles, stuffed 
animab and, of coutbOj his milk bottle^ 
causes him to bo diatreaaed when tlioso 
objects arc removed. He may expreas 
his diaplcasure aa formerly by crying, 
squirming, waving and kicking, but 
ho may also be heard merely to call 
out in a protesting tone of voice, 'bh 
aye/^ without the half-closing of the 
eyes and the accompanying tensions 
of crying. 

By this age the child may show 
slight reAmlsion for certain foods, 
coughing, spluttering, frowning and 
crying while he is being fed. Chopped 
vegebablcs and soup too thick in con- 
Histcncy wore specially disliked by 
somo babies in the hospital. Cereals, 
milk, and sweotisli foods wore almost 
always taken readily. It was noted 
that babies under three months often 
Tcfuaed to drink Bterilo water. They 
juBfc let it tun out of their mouths with- 
out swallowing. There was no emo- 
tion involved in this reaction. Simi- 
larly, three- and four-month-old babies 
aometimefl rejected their thin vcgctablo 
soup, but wero not very disturbed 
about it, A genuine emotional rovul- 
aion did not appear till five months or 
later. Perhaps this ia the beginning 
of the emotion of disgust. Revulsion 
at nauseating sights and smells, the 
adult form of disgust, apparently does 
nob develop until two or more years 
of ^ age, 

Several of the babies in the hospital 
between sh md eighteen months were 
observed to splutter and choke, and 
refuse to swallow spinach more than 
other Vegetables. The mouthfuls that 
were rejected were usually, though not 
always, those containing large or 


stringy pieces of spinach. When the 
latter wtta chopped fine it was swal- 
lowed a Uttlo more easily j but only 
when it was mixed with other vege- 
tables was it eaton without any protest. 
There must be fnefcors other than con- 
sifitency and size of moreel to account 
for this objection to spinach. 

It seemed to tho writer that some 
cans of spinach tasted more bitter than 
others nud were less palatable on that 
account. In order to find how the 
children would react to a bitter taste, 
two teaspoonsful each of uuBWcetened 
grape-fruit juice Avere given to nine 
children in the nursery. Pour of them 
pursed or curled their lips, 1 turned hig 
head away, nnd 1 frowned. Tho 
others sat still and solemn, nnd kept 
tasting their lips attentively for same 
time. There wero certainly individu- 
ally difforent reactions to this bitter- 
sour, astringont taste. Several of the 
children dcfiuitcly disliked it and none 
of them seemed to like it. It is pos- 
sible then that there is n bitter taste 
to spinach which may in part account 
for children’s aversion to it. Another 
factor, that of the dark green colour of 
spinach may influence older children’s 
and adult’s feeling reaction towards it. 
One two-year-old in the hospital on 
burning away and refusing to eat the 
vegotablo was seen to point to it and 
Bay ^'dirty.” 

Tho six-mo7ith-old baby’s attention 
is usually arrested by the i)i'csenco of 
a stranger. Ilia niovcments arc in- 
hibited and ho watches the nCAVComcr 
intently. I-Ic is not pleased and one 
could hardly say he ia afraid. But he 
seems diffident and uncertain what to 
do, or utterly unable to move for a few 
moments. At seven months he reacts 
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in tlic flame way to the approach of a 
stranger, though the general inhibition 
of movement is greater and lasts 
longer. After a few moments or sev- 
eral seconds of tension he may begin 
to cry slowly, or burst suddenly into 
tears. The whole body is usually rigid 
and inactive. The eyes, previously 
wide open, close tight and the head 
bends. Should the stranger touch the 
child he will probably turn or draw 
away, Here is the emotion of fear 
already differentiated. Frightened 
distress results when the child through 
inhibition, ignorance, or inability finds 
himself unable to respond at all ade- 
quately to the situation, 

At seoen wonths of age an infant calls 
out protestingly when a familiar person 
ceases to attend to him, instead of cry- 
ing distressfully like a four-month-old. 
He still cries and kicks angrily if some 
object in which he was deeply en- 
grossed is taken from him. He does 
so also after being highly excited by a 
playful adult when the latter goes away 
or stops playing with him. He now 
makes prolonged attempts to get at 
objects out of reach. If he fails to 
attain his objective he may give up and 
cry in helpless distress, or he may just 
grunt in protestation. 

A nine-month-old child will struggle 
longer and make more varied attempts 
to reach the object of his desire. 
Should ho fail to do so after putting 
forth considerable effort he may be- 
come tenae and red in the face with 
anger. He will kick and scream and 
look for assist ance, while tears flow 
copiously. The cry at this age is 
becoming exceedingly loud, and tears 
flow more readily than at the earlier 
ages. Prolonged crying at four or five 


months is accompanied by slight 
lacrimal secretion, but after six months 
of age tears often flow down the child ^ a 
cheeks as he cries, especially after an 
adult attention has been attracted. 

Strangers are still quite terrifying to 
the nine-month-old baby. Hia move- 
ments are more completely arrested by 
the unfamiliar presence than those of 
the six-month-old. He will remain 
immovable for several minutes unless 
the newcomer approaches very close 
to him. In that cose he will lie face 
down or bend hia head and probably 
begin to cry. At ten months of age 
he may even be so frightened as to flop 
down suddenly on the bed and scream 
loudly, Then follows prolonged and 
tearful crying. 

When children of ten months and 
over are hungry, uncomfortable, tired, 
or fretful and unwell, they will set up a 
whine or cry as the result of suggestion 
when another child cries. They do 
not, however, ordinarily imitate crying 
when they are occupied and happy. 
Under these circurastancea they may 
call or babble in a pitch similar to 
that of the other child's cry. Small 
objects which can be manipulated 
interest them so intensely that they 
can be distracted from a distressing 
trouble fairly easily at this age. These 
objects need not necessarily be new so 
long as they are freshly presented. 

Year-old babies often cry suddenly 
when they feel themselves falling, or 
when they lose their grip while climb- 
ing. If they miss the Eiasistance of a 
helping hand they will also sit down 
and cry loudly. Sometimes their emo- 
tion is anger at the thwarting or failure 
of their endeavors. They screamj 
flush, and tremble in rage. At other 
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timca they sifc motionless in fright and 
look for aid or comforting sympatliy. 
When strangers approach the Imlve- 
or ihirlem-7mnth-old baby he may hold 
hia hand behind his ear in n with- 
drawing motion and Btfiro apprcheii- 
aiycly. He may actually hide hia eyca 
behind his hands or look away bo os not 
to sec the awe-inapiving or annoying 
intruder. 

At fourteen ??ionf/is or thereabouts 
we may see the real temper tantrum. 
At least, that ia tlie nge when it became 
noticeable in the hospital. If a child 
ia not given hia food or a coveted toy 
exactly when he wants it he may 
respond by throwing himaclf enddenly 
on the bed or floor. He then acrenma, 
holds hia breathy tremblca, turns red, 
kicks or thrusts his feet out together. 
Tears flow and he will wave away any- 
thing that is not the desired object. 
These outbursts may occur frequently 
for a few weclcB, or only apoamodically 
for another year or eighteen months. 
Thechildren under obaervation aecmed 
to have their "ofE-daya" when they 
were fretful and cosily disbresaed or 
roused to anger. Such days were usu- 
ally when they were incubating or 
recovering from colds, when the hos- 
pital routine was disturbed, or after 
the children had been excited by par- 
ents’ visits. 

Distressful crying bccomcB less com- 
mon ns the months go by. Extreme 
hunger and weariness after a long clay 
or great activity may bo accompanied 
by whinmg and intermittent outbursts 
of tears. Anger is expressed more in 
protesting ehouta, pushing and kick- 
ing, but less in tearful screaming. So 
long aa adults are present, however, 
the interference and rough handling 


of another child may bring forth cries 
and Lears. A fifleeiwnionlh-old may 
show hia annoyance by hitting a child 
who has taken his toy or who is holding 
on to the thing he moat wants. He 
may even bile him or pull hia hair with- 
out a preliminary scream or ehoiit. 

The attention of familiar and inter- 
ested adults is much sought by chil- 
dren of fifteen to eighteen months, If 
such attention is given to another child 
there may be aigna of deep diatresa. 
The neglected one may stilTen, stand 
motionless, bend hia head nnd burst 
into tears, Here ia perhaps the begin- 
ning (if jealousy, diaticss at the loaa of, 
or failure to receive, expected atten- 
tion and affection. Some children will 
show aggre.ssive annoyance when an- 
other receives the attention they covet. 
They do tbie usually by hitting the 
envied child. 

A Iwcniy-onc-iiionth-old child will 
show less mistrust of strangers than 
will a younger infant. He may, how- 
ever, run away and watch the new- 
comer for a time nt a aafo distance. 
After eighteen montb.s he shows anger 
at adult interference by obstinate re- 
fusal to comply with their requests. 
He may ahakc his head nnd refuse 
either to be fed or to feed himself. 
At two ho will play with his food, 
throwing it about instead of eating it, 
ns a spite against some offending or 
acolding adult. DifiLress is shown 
chiefly nt pain and acute diHConifort, 
though tliG child will cry iniHCrably at 
much less cUacomfort if a sympaLhetic 
adult is closo nt hand. 

The children in the nursery group, 
hetween fifiem and iwenLij-four jnonths, 
were more or less unconcerned when 
being undressed for the annual physical 
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examination. Thia part of the proce- 
dure was familiar and not unpleasant. 
Several of the children cried and atif- 
fened somewhat when placed on the 
table in the examining room. One or 
two continued to show distress 
throughout the examination. Others 
smiled cheerily at the attendant nurse 
or the doctor, until they felt sudden 
and unexpected local pressure. All of 
the children cried ht some time during 
the procedure. The most diatressing 
events were when a flashlight was 
thrown into the eyes, and when the 
throat and ears were examined with 
the aid of the usual tongue-depressor 
and otoscope. The children had to bo 
held firmly and their movements 
curbed during these operations. 

It was patent to the observer that 
the children were undergoing rather 
different emotions according to their 
fast-developing individual idioayncra- 
cica. Some were mainly startled and 
afraid, their movements were para- 
lyzed. Some seemed to ba just gen- 
erally distressed at the unusual pro- 
ceeding and the discomfort; while 
others were chiefly annoyed at the 
interference with their freedom. Sev- 
eral children showed signs of all three 
emotions. These individual differ- 
ences probably have their foundation 
in variants in the physical constitu- 
tions of the children, both hereditary 
and acquired. They are certainly 
very much determined by the particu- 
lar experiences the infanta have gone 
through since their birth. A con- 
tinuous study of behavior week by 
week reveals the actual differentiation 
and consolidation of individual traits 
of temperament. 

Two or three of the nursery children 
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over fourteen mouths developed fears 
for specific objeofcs or persona. Toy 
animals that squeaked frightened one 
or two, causing them to draw away, 
stare wide-eyed and perhaps cry. 
This squeak could hardly be called a 
"loud low sound" such as Watson (4) 
describes as one of the original fear- 
producing stimuli. The sound is, how- 
ever, rather unusual and comes at first 
as a surprise to the babies. One child 
was afraid of a particular aggressive 
little boy, No doubt he had gone up 
and hit her unexpectedly some time 
when the nurses were not watching. 
One youngster showed fear of a dark 
grey dog with a rough fur, rather dif- 
ferent from the soft teddy-bears and 
other stuffed animals in the nursery. 

Parents often remark how their chil- 
dren may suddenly show fear of some 
surprisingly trivial and inoffensive 
object. The answer to this may be 
found in certain partial associations 
with disturbing events of the past. It 
may also be found in the particular 
mental set of the ehild^s mind and 
body when he came in contact with 
the obj eot . He may have become sud- 
denly aware of its presence and per- 
ceived it as an unwelcome intruder 
Upon an entirely different line of 
thought or action. Still another phe- 
nomenon may account for the peculiar 
fears and objections of children. 
Timid behavior may be actually 
learned and preserved aa a social asset, 
one of the numerous means of drawing 
attention. 

The nursery child who cried and 
crawled away after touching the rough- 
haired, stuffed animo.1 was flattered 
with the attention of all the adults in 
the room. A nurse brought the dog 
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up to tho childj Biniling and attying 
"bico doEgiB/* II& looked up nt her 
face, aaflr her kindly smilo, then bent 
his head and began to whimper again. 
Another nurse laughed appreciatively 
na lie put his hand to his eye, and tried 
to coax him with a toy cat. He turned 
away quickly, cried out again, then 
looked up to see the effect on tlio 
adults. He wag liaving a delightful 
time out of his apparent fear. 

BBlitCVUT AND ITS DElUVATlYEa 

Delight is much later in becoming 
differentiated from general excitement 
than distress. The baby under a 
month old is oither excited or quica- 
cent. Gentle stroking, swaying and 
patting Roothe him and make him 
sleepy. When satisfied after a meal 
lie is no longer excited nor even dis- 
trcasGcl by hunger. And yet he i.s not 
positively delighted, Ho is just un- 
cinotionally content, and either tran- 
quil or busy mouthing and staring at 
distant objects. When he is over two 
weeks old he will some times give a faint 
reflex smile upon light tapping at the 
corners of his mouth. This is hardly 
an emotional reaponae. 

One- and iwo-monlh-old babies cry 
and kick from hunger boforo they ate 
fed, rather than show delight on pre- 
aentation of the much desired food. 
They become calm, however, immedi- 
ately when given their milk, but not 
at the mere approach of tlio adult who 
brings it. At two months infants will 
glvo flocting smiles upon being nursed, 
patted, wrapped warmly, spoken to, 
tickled, or gently rocked, Perhaps 
this is the beginning of the emotion 
of delight, 

By three months of age the emotion 
of delight is becoming more clearly dif- 


ferentiated from agitated excitement 
on the one hand and non-eniotional 
quiescence or peaaivity on the other. 
The child kicks, opens liia mouth, 
breathes faster, and tries to raise his 
head upon sight of his bottle. He 
givcH little crooning sounds when being 
fed, nursed or rocked. He smiles when 
an adult comes near and talks to him; 
and he will even stop crying momen- 
tarily at the sound of a person's voice. 
He may also show delight in distant 
moving objects. One baby in the hoa- 
pitalj for instance, lay and watched the 
moving leaves of tho creeper on the 
window for a minute or two at a time. 
Her eyes were whlo and her mouth 
rounded and open. At times she 
would breathe foafc, or iuspire deeply, 
and utter murmuringa of "uh-uh-iih.'' 
Her arms would wave up and down 
and her legs kick nlternately. 

The chief charactoriatice of delight 
are: free £ia against restrained move- 
ment; open eyes and expansion of the 
face in a smile as contrasted with the 
puckering of the forehead and closing 
of tho eyes in distress; body move- 
monts or muscle tension of incipient 
approach rather than withdrawal; 
aucliblo inspirations and quiclcened 
breathing; soft, lower pitched vocaliza- 
tions than those of distress or excite- 
ment; more or leas rhythmic arm and 
leg movements; prolonged attention to 
the object of interest; and cessation of 
crying. Although behavior varies in 
detail from child to child at Bucccsaivo 
ages, delight is always recognizable 
from certain general types of response. 
Tree and rhythmic movementsj wel- 
coming and approaching gestures, 
smiles and vocalizations of middle 
pitch are moat common features. 

A /our-moTil/j-old baby inughs aloud 
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when some person smiles and frolics 
with him. He smiles in response to 
another^B smile and even when anyone 
approaches hia crib, whether they be 
BfcrangevB or not. Ho spreads out his 
arms, lifts his chin, and tries to raise 
his body in approach to the attentive 
person. He takes active delight in 
his bath, kicking and Bploshing the 
water. Food, though sometimes wel- 
comed eagerly, ig often neglected for 
the more interesting attendant who 
talks and smiles at him. 

At five mo7ilh8 a child vocalizes his 
delight in Bounds of "uh-uh-ung^^ in 
addition to waving, laughing, kicking 
and wriggling around. He shows spe- 
cial interest in small objects that lie 
can liandle and explore. Musical or 
noisy rattles are popular at this age. 
When hungry ho kicks, breathes fast, 
and calls out eagerly at the first sign 
of the person who brings his food. 
Hia smiles are more transient, however, 
and his movements less vigorous on 
approach of a stranger. 

By six months of age a child will 
reach towards a familiar person but 
will lie still and observe a stranger 
dubiously. He crows and coos fre- 
quently, taking pleasure in his own 
movements and sounds. In the hos- 
pital the babies of this age would watch 
each other through the bars of their 
cribs, sometimes laughing and kicking 
in response to the sight of the other 
movements. They would swing their 
legs rhythmically when lying on their 
backs, or sway sideways when lying 
prone. 

A sevenlh'-monlh-old baby is becom- 
ing increasingly interested in small 
objects and in the act of reaching and 
grasping those close at hand. He will 


even struggle to attain things some- 
what out of hia reach. When his ef- 
forts meet with success he often smiles, 
takes a deep breath and expresses hie 
satisfaction in a sort of grunt, After 
a moment or two spent in examination 
and manipulation of the object, he 
goes exploring again with fresh vigor. 
Possibly this is the beginning of the 
emotion of elation, exhilarating pleas- 
ure in personal accomplishments. 
Resting periods, after the delightful 
satisfaction of feeding or explorative 
activity, are often taken up with a 
rhythmical rocking back and forth, the 
child supporting himself on his hands 
and kneea. 

At eight months of age the child 
seems to take more deligiit than ever 
in self-initiated purposeful activity. 
He babbles and splutters and laughs to 
himself. Especially does he seem 
delighted with the noise he makes by 
banging spoons or other playthings on 
the table. Throwing things out of 
his Crib is another favorite pastime. 
He waves, pats, and cooa, drawing in 
long breaths, when familiar adults 
swing him or talk to him. He will 
watch the person who nurses him at- 
tentively, exploring her, patting gently, 
and often smiling. Here are perhaps 
the earliest demonstrations of affec- 
tion, The child will also pat and 
smile at his own minor image. But 
his behavior is rather more aggressive 
and inquisitive than really affectionate. 

A nine-month-old baby is very popu- 
lar with adults. He laughs frequently, 
bounces up and down and tries to 
mimic their playful actions. He pats 
others babies exploratively but does 
not show particular affection for them. 
Strange adults may frighten him at 
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first. Bub, aftftr studying thorn for 
Bome time iu the distance, he will amile 
responsively and join in play with 
them. By ten months of age the child 
is taking more interest in other babies. 
Ho will mimic their calls and even 
their laughter. The hospital babies of 
this age would pat and bang and laugh 
in imitation of each other. 

An cIei>e7i-moTidi-oId baby takes great 
delight in laughter, not only hia own 
bub that of another. He will laugh in 
order to make another child lavigh, 
then jump and vocalize and laugh 
again in response. At twelve months 
of age he will repent any little action 
that causes laughter. Ho is becoming 
increasingly aiTectionate. He puts hia 
arms around the familiar adult's neck, 
and strokes and pats her face. Some- 
times he will actually bring hia lips 
closo to her face in an incipient kissing 
movcniGnb. Ho looks eagerly for at- 
tention ; and may stand holding a sup- 
port and changing weight from one 
foot to the other in rhythmic motion, 
as a solace when neglected. 

Between twelve and fifteen mo7iths a 
child usually learns to walk with a little 
help. This performancB, though often 
aocompanied by panting and tense 
effort, cniiaea great delight and even 
elation when a few atepa have been 
accomplished. The child calls out, 
pmileg and waves ecstatically (i,o. 
rapidly or jerkily). Without further 
encouragement from adults, he will 
then set out again with renewed fer- 
vor. When attentive adults are too 
©nthusinatic in their appreciation, the 
little one may become positively tense 
with excitement. His efforts may con- 
sequently meet with less success, and 
then he cries in vexatious disap- 
pointment. 


There is already a noticeable differ- 
ence between tlio reBponsivcncss of 
different fifleen-vwnlk-old children to 
demonstrated affection. Some chil- 
dren come readily to be nursed and 
petted, otiicra require a little coaxing. 
One or two will kiss buck when kissed, 
^vllile others merely cling clo.'^ely to the 
adult caressing them. At this ago the 
childvcn begin to show definite affec- 
tion for each other. They take hands, 
sit clo.se to one another, put their arms 
about one another's neck or shoulders, 
pat and smile at each oth^r. Eight- 
cen-month-olds will also jabber non- 
sense amicably together. Again, with 
regard to playmates tia well aa adults 
some cliildrcti aro more affectionate 
than others. 

Tiiosa variations in affection no 
doubt have a number of causal fne- 
toifl. They depend upon the child’s 
physical constituLioii and his condition 
of health at the moment. Sick chil- 
dren may bo voiy clinging and affec- 
tionate with adults, or, in some in- 
staucea, refractory and irritable. They 
may be both by turns. Whether a 
child is affectionate or not also depends 
upon the nature of hia dominant inter- 
est at the moment. Affection for a 
grown person depends upon the child's 
attitude towards adults in general; 
and that again is largely a matter of 
the amount of fondling or scolding the 
(hild ha.s received. Affection for other 
children ia considerably detennined by 
the agreeable or exasperating nature of 
chance contacts. 

Between fifteen and Iwenly-one 
months the children find increasing 
enjoyment in walking and running 
about. They chase each other laugh- 
ingly and enjoy snatching one an- 
other’s toys. They come back again 
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and again to adults to be lifted high 
or swung round. The nursery slide is 
very popular at thia age. One or two 
of the hospital children pulled away 
and watched apprehensively in the 
diataiico after the first slide. A little 
encouragement from the nurses and 
the eager shouts of the other children 
soon overcame their fear, and they 
joined the sliding group again. 

Gramophone music was listened to 
intently by almost all the nursery chil- 
dren. Some of them responded by 
swaying or nodding motions to time. 
The children at this age were beginning 
to find individual interests in things 
and to express their enjoyment each in 
their own peculiar way. Absorbed 
preoccupabion, tighb clasping, biting, 
and varied manipulation of the attrac- 
tive object were common expressions 
of interest. Some children would 
knock one object against another in 
play, some would collect things, and 
others would find pleasure in throwing 
and scattering toys about. These 
variations in appreciative interest in 
things and activities may be the pre- 
cursors of the more mature emotion of 

joy- 

Most of the eighteen-month-olds in 
the hospital were anxious to attract 
attention. They called out or came 
running to greet an adult. They 
would smile and hold out their arms to 
a familiar nurse in expectation of being 
lifted. A stranger they would watch 
solemnly for a while. Then they 
would approach slowly^ touch and ex- 
plore her clothes, or hit and watch for 
the effeeb. The children seemed to 
recognize their nurses at this age, 
whether the latter appeared in uniform 
or not. Babies of seven to twelve 


months, however, would aometimes 
turn away in fear or hostility when 
the nurses approached them wearing 
outdoor clothes. 

Slight preferences for certain nurses 
were noticed as early as six months, 
but definitely affectionate attachments 
were observed chiefly between the ages 
of twelve and twenty-four months. 
One or two youngsters of eighteen 
months showed preferences for certain 
playmates. A twin boy and girl 
seemed especially fond of each other. 
The children would be more responsive 
and playful with those they liked, 
more delighted at their approach and 
very anxious to keep them close. 
Some children were friendly with al- 
most everybody including strange visi- 
tors. Others showed more specific 
and decided likes and dislikes. When 
a terrifying stranger was present, some 
times a child would show more than 
usual affection for hia familiar nurse, 
but at other times he would be re- 
strained and aloof from everybody, 
Similarly when a beloved parent was 
nursing a child on visiting day he 
might be hostile to anyone else; but 
more often he would smile agreeably 
at everybody including awe-inspiring 
strangers. 

A specific ^‘like’^ does not necessa- 
rily enhance a specific ''dislike'^ by force 
of contrast, though thia does some- 
times happen. If the disliked object 
threatens the satisfaction or enjoy- 
ment of the object preferred then the 
dislike hecomea stronger. Similarly 
a preferred object may be enjoyed with 
greater intensity in the presence of, or 
following upon, something disliked. 
It is a comforting relief from distress. 
This effect of contrast is perhaps what 
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Freud terms "nimbivalencc/' There 
arc flituaLioDfl, however, wliere it hoa 
no noticeable effect. For instancCj aa 
cited above, a child made happy by 
one person may like everybody for the 
inoment) regardless of previous atti- 
tudes towards them. A troubled child 
may bo annoyed with everybody, even 
hie favorite playmn-tea, Strong eino- 
tiona may thus have a decided 
effect. 

Although children between eighteen 
months and two years of age tease niul 
hit each other frequently, they show 
more affection for one another than 
younger infants. They not only pat 
find stroke fondly, but they will kiss 
and hug each other on occasion. The 
older children in the nursery group 
were seen to direct the younger ones* 
activities and point out their errors by 
gesture and exclamation, There was 
no evidence, however, of the parental 
affection and almost self-sacrificing 
care shown by four-year-olds for their 
much younger playmates. 

Noisy activities delighted the eigh- 
teen- to twcnty-four-inonth old young- 
sters, They took pleasure in tearing 
and pulling things to pieces and in 
lifting large hut portable objeota, such 
as their own chairs. They jabbered 
happily to each other at tabic. One 
child would repeatedly make strange 
noises to arouse the attention and 
laughter of another. With adults 
they would prnctico newly learned 
words and would seek to share their 
enjoyments. When the children re- 
ceived new toys in the hospital they 
would cling to them and guard them 
jealously from the other children. But 
they would hold them out for the 
nurses to share in their appreciation, 


Here is a mark of trusting friendship 
for their kindly guardians such as the 
children had not yet developed for 
one another. They would always 
rather share the other child^a plaything 
them give up or share their own. 

Affection, tluifl, begins a.s delight in 
being fondled and comforted by an 
elder. It becomea differentiated from 
general delight and manifested in ten- 
der caressing responses at about eight 
months of age. This earliest affection 
is essentially reciprocal in nature. 
Spontaneous affection for adults may 
bo seen, however, by eleven or twelve 
months of ago. Both reciprocal and 
spontaneous affection for other chil- 
dren make their appearance around 
fifteen months, but they are not oa 
strong as affection for adults. 

Specific affection for the grown-ups 
who give special attention may be 
inanifostcd as early afl demonstrative 
affection itself, i.o. eight or nine 
inontlifl. Thc.se preferences persist oa 
long os the care and attention con- 
tinue. Attachments between two 
children were not observed in the hos- 
pital till after fifteen montha of age. 
They wero usually very temporary, 
lasting only for a few hours or days. 
The behavior of a child-friend is so 
mucli more erratic and leas dependable 
than that of an adult. Friendships be- 
tween eighteen- to iwenty-four-month- 
old children would sometimes lost, 
however, fov aevcral weeks. There 
seemed to bo no prcfcrciico in these 
attacbmonts cither for the same or the 
opposite sex. Little girls would be- 
come friends togolhci', or little boys, 
or a boy and girl would show mutual 
affection for one another. 
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BUMMATIY AND CONCLTJBION 

The emotional behavior of young 
infanta as observed in the Montreal 
Foundling and Baby Hospital seemed 
to lend support to the writer^a theory 
of the genesis of the emotions. Emo- 
tional development waa found to take 
place in three ways. The different 
emotions gradually evolved from the 
vague and undifferentiated emotion of 
excitement. The form of behavior re- 
sponse in each epeciiic emotion 
changed slowly with developing skills 
and habits. Different particular situa- 
tions would arouse emotional response 
at succeeding age-levels, although 
these situations would always be of the 
same general type for the same emo- 
tions. 

The one-month-old baby showed ex- 
citement in accelerated movement and 
breathing, upon any excessive stimula- 
tion. He exhibited distress by cryiugj 
reddening of the face and tense jerky 
movements at painful and other dis- 
agreeable stimulations. But he waa 
more or less passive and quiescent 
when agreeably stimulated. 

By three months of age the child waa 
seen to exhibit delight in smiles, deep 
inspirations and somewhat rhythmic 
movements when his bodily needs were 
being satisfied. Between three and 
four months angry screaming and 
vigorous leg-thrusfcs> in response to de- 
lay in anticipated feeding, were ob- 
served. A few weeks later anger was 
aroused when an adult's ph^yful atten- 
tion was withdrawn. 

Distress and delight came to be ex- 
pressed more in specific vocalizations 
with increasing age. General body 
movements gave place to precise re- 
sponses to details of a situation. A 


four-month-old baby would laugh 
aloud with delight and cry tearfully 
when distressed. A child of five 
months was seen to cough and reject 
foods of a certain taste and consistency 
in incipient disgust. He would reach 
towards objects that caused him de- 
light, By six months of age he showed 
definite fear when a stranger ajv 
proache d. He remained motionless 
and rigid, his eyes wide and Btaring, 
It is possible that "non-ins titutioual" 
children might show fear in response to 
other unusual or unexpected events a 
little earlier than this. There was 
little variation in the daily routine of 
the children under observation, and 
fear was a rare occurrence. 

By seven months of age the child 
showed positive elation, and renewed 
his activity as a result of aucceas in his 
own endeavours. At eight months he 
began to show reciprocal affection for 
adults, and by twelve months spon- 
taneous affection. Delight was mani- 
fested in much laughter, bouncing up 
and down, and banging with the 
hand. 

Between nine and twelve months of 
age the hospital babies would hide 
their heads, like ostriches, upon the ap- 
proach of a relatively unfamiliar per- 
son. They would scream and become 
flushed with anger when their efforts 
or desires were thworted; and they 
would cry out in fear and sit motion- 
less after perceiving themselves falling. 

It was observed that a child learna 
to kiss soon after twelve months of 
age, and by fifteen months he ex- 
presses his affection for other children, 
Anger over disappointment becomes 
more dramatic in its manifestation. 
The true temper-tantrum makes its 
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appearance roughly about fi)UTtccn ily aroxmed, cornea to find RilequatG ex- 
months ot age* By ciglUccn monllia prcaiflon in a variety of actiona, and 
anger at adults is expressed in obatU delight l>cconiCf) aonaitive appreciation 
nalo behavior; and mmoyaiicc at in- and joy in niiincrous pursuits. The 
terforing childron is mniufcaLed in eiiioLiona, evolve slowly, and the exact 
hitting, pulling and squealing. age of diflfcreriliatinn ia diflicuit to dc- 

EighteGri-inonlh-oldH would eon- torminc. 
atantiy seek tho aLtcnlion of aduUft, A. diivgviun ahowing the approximate 

and take great delight in niniiing ages of the appearance of the diiTcrent 

about and making noises* One or two emotions, na ob.ycrvcd in the Montreal 

ExCITF^HEnT IlntH 

I 1 
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I — H 
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EuQTionB Dnuina 'tub Finax Two Yearr o? Life 

Key: A. A, =• Affection foradultaj A.C. = Affection for clnldrcn, An, = Anger, Do, >= 
Delight, Dg. « DJsgusbj Di, = Diytrosa, El. ^ Elation, Ex. Excitement, Fo. Fcflr, 
Je. = JeoloUBy, Jo. = Joy. 

children of this age showed dopressedj Foundling Hospital, is given in figure 
and othora angry, jealousy when atY- 1. Study of a mimher of children in 
other child recoivnd the coveted atten- private homc.s might suggest a somc- 
tion. Afow specific fears were noticed; what difForent ago aiTimgcmcnt. 
and BQvortil childron developed pat- Ilcatlcra of the Journal of Genetic 
ticular affcctionafco attachmciiLa. Psychology will note that a greater 

Thus it seeiTia that in the course of number of dilTerenfc emotions arc nt- 
dcvclopment, omoUcmal behavior be- tiibutcd to the two year level than 
conics more and moi'e specific, both were suggested in a previously pub- 
os regards arousing stimuh and form of lished diagram, (3) based on a study 
response. Distress, though more read- of nursery school children. 
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Emotional behavior and develop- 
ment are very much determined by 
particular events and experiences and 
the routine of living. It is, therefore, 
to be expected that "institution ba- 
bies" will show some deviations in their 
reactions from those of children at 
home, The former will probably ex- 
hibit fear of a larger number of things 
than other children, due to their very 
limited experience. On the other hand, 
they may show greater tolerance of in- 
terference, as a result of much prac- 
tice in self-control in the nursery. 


They may also be more affectionate 
with other children, in consequence of 
the many happy play-hours spent to- 
gether; 

The daily round of feeding, washing, 
dressing and sleeping, however, has so 
many factors in common for all babies, 
that the observations made on the 
emotional development of a few hos- 
pital childi'en, and the suggested infer- 
ences presented above., may have at 
least some general significance for in- 
fants brought up under other oircum- 
stanccB. 


(1) Blanton, Maugahet Guay: The be- 

havior of the hiiiniin infant during the 
first thirty days of life. Psychol, 
Bov., 1917, 24, 450-483. 

(2) Bninais, K. M. B. ; The social and emo- 

tional development of the pre-school 
child, London, Kcgan Paul, 1931, p. 

277 . 


(3) Bridqes, E. M. B.; A genetic theory of 

the eosotions. Journal of Genetic 
Psychol, 1930, 37, p. 614-627. 

(4) Watson, J. B.; Experimental studies 

on the growth of the emotions. Fed, 
Sem., 1926, 32, 2, p. 32m. 
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which are" very goodfor grown people,” 
but ho also rccalla and rell<3cta upon 
other inataticca which comprise certain 
behavior risponses acceptable on the 
part of adults but not for children. 
Among such instances called to mind 
by Trott are such situations as tlio 
repeUtiou of slang which is cvidcutly 
quite proper for adult use, the diHer- 
ence in the amount of conversation per- 
raiBsiblo, the matter of tearing clothes, 
and behavior in church, all of which 
seem to indicate the existence of differ^ 
ent standards for adult and child 
behavior. These instances, requiring 
no small amount of insight and judg- 
ment, comprise, in part, Trotfc'a think- 
ing while the ladies are chatting, and 
he concludes that theao differences in 
conduct standards must be accepted 
ns '^eometliing establiahed, inevitable, 
a Jaw one must bow to." (1 — p. 12 ) 
Later when Trott is approximately 
eight years of ago ho "pities big little 
sister and admires her patience" when 
visiting ladies insist upon inserting 
their fingers into little sister's mouth 
and feeling the new tooth. 'Tfc must 
be exceedingly aggravating.'^ Then, 
however, Trott generalizes quite re- 
markably, "Well, to each ago its 
trials." After the little sister's refusal 
to accept the new diet, Trott is not 
only nonplused, bub "he has a forebod- 
ing that tomorrow it may be the same 
thing, and the next day also" conclud- 
ing with the rather whimsical general- 
ization that "life is a very complicated 
affair." In the chapter from which tho 
lost excerpts were taken, Chapter 20, 
approximately 13 per cent of tho total 
number of behavior items are related to 
such generalization processes. 

Another departure from child psy- 


chology is exemplified in the child's 
resistance to a tremendous amount of 
social pressure, The author aLtril>- 
utes to Trott at the age of four or five 
not only unusual prcceptunl and idcor 
tionftl abilities wlieii ho gives the child 
the ability to comprcJicnd tho social 
chatter and gossip of adults and to 
reflect upon it, but ho also enables 
Trott to react to tho injiistico of snob- 
bish criticism, class distinction, and 
Bocial ostracism of a fonner member of 
the particular social clique represented 
by his mother and the other ladies at 
the tea. 

Asaiimptiona of a questionable na- 
ture also arc those assigniug powei-s to 
Trott which enable him to judge from 
adult standards certain actB and verbal 
expresaiona as being ugly and ebar- 
ftcteristio of ill-bred children. More- 
over, he ia given the ability to detect 
from facial expressions and tnan- 
nerismB with unerring accuracy aucb 
attitudes and reaetiona on lack of 
understanding, assent (from the eyes), 
wistfulness, and worry. 

The author also cauaea Trott to 
react inconsistently in his conversa- 
tiona with "the poor little boy." He 
presents a curioua mixture of preco- 
cious, critical judgments aa to the truth 
of the poor hoy's Btatementg and the 
ordinary questioning processes bo char- 
acteristic of cliiteron of Trott 's age. 
llapid, unusual rationalization proc- 
esses occur in a few sccoikIs of stress 
when Trott discovers that Chid has 
left no roll in the hole \indcr the rock 
whoro the boys liad prayed tbnl it 
should be left. (God was too busy, 
or he had forgotten, or the rolls burned, 
and it would have been better to have 
left one even though it were burned.) 
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A few statements aa to the little 
sister's development should be in- 
cluded, Lucette '^had been in exist- 
ence only thfee days when she could 
diafcinguish perfectly night and day, 
light and dark/' It ia probable that 
the infant was sensitive to varying 
amounts of light and dark, but that is 
all. Soon Liicette "began to be 
naughty on purpose/' While Trott 
was attempting to amuse hla little 
sister during the introduction of the 
new diet, Mile, Lucette "regards him 
coldly with a look of disdain which un- 
mistakably says ^Contort yourself as 
you please, I am not your dupe.' " 
After the removal of the refused food, 
"Clearly, defiance, complete defiance 
possesses her." Such statements aa 
these imply on the part of an eight 
month old infant an understanding of 
social behavior, motives, and attitudes 
which is unwarranted, The necessary 
perceptual and ideational abilities are 
not aufflcicntly developed at this early 
age to permit Buch comprehensive 
understanding. 

These examples taken from the re- 
sults of a detailed analysis indicate the 
limitations in the use of this type of 
fiction that must be recognized by 
teachers and students. 


Similar examples could he taken 
from other works but the results of 
the foregoing analysis arc sufficient to 
illustrate our point. Before any novel 
is recommended aa a source of princi- 
ples of child psychology it should be 
carefully analysed to determine to 
what extent the characters are real 
children and to what extent the author 
uses them for his convenience to create 
the story or to express a generalization 
which may hold true in adult life, but 
which does not necessarily take copi- 
zance of child development.. 

In conclusion, the writers wish to 
remind the reader that they are not 
challenging the value of this nor of any 
other piece of fiction. Trott and His 
Little Sister is indeed a clmnning alor/ 
and exceedingly interesting. As a 
story and a creative piece of art it 
ranks high. To recommend it without 
qualifications for use aa child psy- 
chology material is euperimposing a 
function for which the book was never 
intended. When it ia viewed from the 
point of view of this unusual function 
it is, therefore, not surprising that 
there are limitations, But these limi- 
tations do not apply when the narra- 
tive ia considered in the light of the 
major purpose of fiction — ^to present a 
creation of the author. 
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Clinical Identification of the Prospective 

Non-reader 

LoniiJNE Teeqabden 


T he tondoncy to roverae and 
DOnluae symbols in reading ie 
believed to bo one of the prime 
Cttugea of failure to learn to read, in o. 
child ^liogo intelligcnec and vision 
arc normal. Coniusion ol symbols 
through failure to diatinguiali their 
exact poaition and sequenco makes 
reading dilBcult; difficulty without 
adequate appreoiation and help in 
overcoming the trouble produces fail- 
ure; and failure produces dislike and 
antagomem. The result ia the non- 
reader, the child who after several 
years ot the usual school instruction 
hoa not learned to read though he 
gecinB normal in alertness, intorcat, 
and activity in other tilings, 

''But why identify the non-reader 
clinically?'' some may ask. "He iden- 
tifica himself. You can not miss him 
when yon have him in a class. What 
wc need is methods for teacliing him 
to read.'* 

Ygs, but oven more we need methods 
for identifying him before he becomes a 
failvTOj and for giving him the special 
liclp that will save him from the sear- 
ing experience of failure, and enable 
him to learn to read at the proper timo. 

This report presents a study con- 
ducted for the purpose o( identifying 
in the first few months of school the 
child who ia in danger of becoming a 


non-reader because of a strong tend- 
ency to reverse and confuse aymbola in 
reading. 

PlfAN OV TUB study 

1. Testa were devised to measure 
the tendency to reversal in children 
just entering first grade. 

2, From the results of theso testa 50 
children wore selected for individual 
study, ranging from those who had 
exhibited iv atvoug tendency to rever- 
sal, througli all levels to those who 
revealed no such tendency. 

3. The individuals selected wore 
studied cliuicnlly by moans of stand- 
ardized paychological testa, and spe- 
cial teats devised to examine types of 
reactions whicii it wns thought might 
bo related to the reversal tendency. 

4, At the end of the year standard- 
ized primary reading teats wove given 
in order to (l) measure the actual 
progress in reading; (2) correlate 
reading acluovcmeut with scores on 
the reversal testa given tlic previous 
September; and (3) 1(5 compare read* 
ing progresa witli tho various types of 
clinicnl pictures revealed in the indb 
vidua] studies. 

Reoersal lesls 

Full details of the group testa for 
the tendency to reversal nre not re- 



Teeg ARDEN ; Identification of Non-readers 347 


ported here. A review is given of the 
general plan of the testa and the re- 
Bults. The battery included 4 tests, 
only two of which were uacd in 
computing the reversal score. 

1. Writing letters or digits from 
memory. This wos intended to reveal 
something of the child^s previous 
experience and familiarity with sym- 
bols. Because of the varying factor 
of experience it was not included in 
the reversal score, but it gave valua- 
ble clinical information about the 
child. 

3. Matching script letters and digits. 
Eifteen of the moat confuaing charac- 
ters were mimeographed in duplicate 
on a sheet of paper, arranged in differ- 
ent order in two vertical columns. 
The children were told to find those 
that were exactly alike and to tie them 
together by drawing a line between 
them. This teat was not scored, hut 
was used as a preliminaiy practice 
teat, to inaure accurate and dependa- 
ble results from a similar teat of match- 
ing printed letters and digits. 

3. Matching printed characters. 
Similar in plan and procedure to test 
2. Given after test 2, the instructions 
were better understood, and we could 
be sure that each child was trying to 
do the thing that was required of him. 
This teat was scored, 

4. Copying of nonsense characters. 
In order to avoid the complication of 
experience, ordinary letters and digits 
could not be used. Nonsense symbols 
wore deviaed, presenting many com- 
binations of loops, lineSj and curvea, 
varying in difficulty from a single loop 
and line to some that were difficult 
enough to tax the ability of the best 
six-year-old. 


Scoring of the fceata waa based on the 
plan of plus credit for correct work and 
minus credit for incorrect matching 
and reversals in copying. Each child, 
then, made a positive and a net score. 
The former was the total of correct 
work, the latter was what remained 
after subtraction of the minus credit 
for errors. The aura of positive and 
not scores for both tests wm called 
the sum acore, and was used as the 
measure of achievement level in the 
reversal tests. A quotient score, com- 
puted by dividing the net score by the 
positive score, was uaed qs a measure 
oi accuracy in the work attempted. 
For a performance free from errors, 
the quotient score was 100, while the 
sum score, determined by the amount of 
work attempted, might be high or low. 

The reversal testa were given in 
September during the second and third 
weeks of school to 25B Ghildreii just 
entering first grade, including 135 
with kindergarten training and 123 
without. Children repeating first 
grade work were eliminated in order 
to make more constant the factor of 
experience. 

Scores on the testa were arranged in 
order from best to poorest and 50 
children were seleotod who were scat- 
tered throughout the range. Thus we 
attempted to secure for comparative 
clinical study children with all degrees 
of the tendency to reversal and con- 
fusion of symbols. These oliildreo 
were examined between late October 
and the middle of December of their 
first semester in schaol. 

Th& clinical exoMinaiion 

The Stanford revision of the Bineh 
acale was used in complete form, with 
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one addition in proccdiiro. Tor the sought. For tbifl a simple gravity 
counting of la pennies record wo^ toy waa used, called Andy, 

made of tho hand used by the child^ Jr./’ and mnnufacturod by the Wolver- 
and the direction in wWch he moved ine MftnufacUiring and Supply Coni' 
in counting. Pitt-sburgU. It is obtainable in 



Fiq. 1. ILLU6TJWT10N QV NONBIiNBE CnAnACTEJia AND A CiriLD^S Coi'V OP TlJKM 

The Soguin-Goddard forinboard Was almost any ten cent store. "I'lic toy 
the only aUudardized performance consists of an oblojig mcLiil pan into 
teat need, Carotul record was kept which is fitted in a slot at one end an 
of the hand usedj and the accuracy as upright which holds at tlie top a 
well as speed of each performance. sloping mctftl chiiLo long enough to 
A more exacting test of manual hold a row of eight marbles which are 
dexterity than the formboard was kept from rolling out at the lower end 
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by a protruding piece of meta.! on 
oithei’ side, The lower end of the 
chute is directly over the middle of the 
pan. The upright is pierced by a slot 
in which a lover ia swung on a bar. 
The short end of the lever is weighted 
with metal ao that it ia down when the 
toy ia idle, The other end comes up 
to meet the lower end of the chute, 
and a tongue on the end of the lever 
protrudes through a notch in the chute 
BO os to lift the hrat marble and cause 
it to roll over the metal obstruction 
which held it, into the end of the lever, 
which ia hollowed to receive it. With 
the weight of the marble this long end 
of the lever drops, and the marble lolla 
into the pan below, whereupon the 
lever fliea up to receive the next 
marble, which haa rolled down to the 
end of the chute. Thua the awlnging 
lever continues to drop marble after 
marble until the chute ia empty. 

Two Gontainera filled with marbles 
were placed, one on either side of the 
toy and equally distant from it. The 
child was told to take marbles from 
the containers and fill them into the 
chute os feat as the lever emptied it, 
and sec how long he could keep the 
toy going without letting it empty the 
chute. Some children had seen the 
toy before, but none had ever used it in 
this way, No suggestion was made 
as to how the marbles should be han- 
dled, singly or by handfulla, but the 
child was urged to 'Itccp it going." 

The operation wua repeated until 3 
trials had been given. If a child 
could Iteep the toy going until the 
pan was full, about twenty-five mar- 
bles, he eonld keep it going indefinitely. 
Sometimes a child began by using one 
hand and as he found himself getting 


behind he brought the other hand into 
play, Sometiraes he used one hand on 
one trial and the other the next time. 
Sometimes he changed hands in the 
course of the same trial. The chal- 
lenge to speed, it was believed, brought 
out the child's bestefiort and revealed 
something of his native handedness. 
No attempt was made to standardize 
the test as a measure of manual dex- 
terity. He cord was kept of the hand 
used, the number of marbles succesa- 
fully handled, and a comment on care 
and accuracy of handling, in each trial. 
Thus the child's record showed which 
hand he used at first, what he did 
when he wanted to work faster, and 
how well he succeeded with each 
method used. 

The results showed a variety of 
combinations. Approximately one 
half of both the kindergarten and non- 
kindergarten groups used the right 
hand with perhaps a little help from 
the left. In the non-kindergarten 
group one fourth used the left hand, 
one tenth used both hands, and the 
remainder used the right hand in soxne 
trials and both in some, left and both, 
or left in some trials and right in 
some. 

In the kindergarten group only a 
tenth used the left hand exclusively as 
against a fourth of the other group. 
One fifth used both hands, as against 
one tenth of the non-kindergarten 
group, and the remaining fifth used 
the hands in various combinations, 
now left, now right, now both. 

The examination included a test of 
eye coordination. A fountain pen was 
moved before the eyes, and the child 
was told to follow it with his eyes and 
not let it get away. Only two or three 
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children were found who had any 
difficulty with eye coordination. 

Eye dominance woa tea ted with a 
manoptoscope. The child wna shown 
how to hold it. Then the examinor 
walked to the other end of the room 
and told liiin to look at her. lie wob 
told to put it down and record wob 
made of the eye used. Six trials were 
given in all. The first 2 times no 
comment w£ia made na to which hand 
should ho used. The third time he^ 
waa told to use the right hand, the 
fourth time the left, the fifth time both 
hands, and the last time no direction 
woa given. Every variety of domi- 
nance was found, from conaiatent right 
dominance through the different de- 
grees of using now one eye, now the 
other, to conaiatent left dominance. 

The spontaneous tendency to turn 
left or right wob alao made the object 
of inquiry. It is conceivable that 
some innate organization in the nerv- 
ous system might produce such a 
tendency toward the right or left, 
which might be associated with right 
or left dominance, ctnd with ease or 
difficulty in establishing the proper 
habits of eye movement in reading. 
A maze wob used in order to examine 
the child^a reaction in turning right or 
left. The maze as used in this study 
was not intended to puzzle the child 
or to test hia tendency to look ahead 
and use foresight, It was an arrange- 
ment of pathways which repeatedly 
offered a choice of equivalent right and 
loft turns. Whichever way the child 
turned, the path was equally clear 
ahead. Five such choices were olf erccl 
in the course through the maze, with 
the possibility of six if certain turns 
were made. 


Usually there woa no question about 
which way to go, but one boy said to 
himself, ^'Will I take the left turn or 
the right?'' I'll take the left and then 
the right," This alternation occurred 
in a total of 6 children out of 49— 
two non-kindergarten and four kinder- 
garten, Three children turned always 
to the right, 4 turned only to the left, 
and others turned left and right in 
varying proportions. It was not pos- 
sible to tell with certainty what 
prompted the turning, and the lest 
was thought to be somewhat unreliable. 
Yet its results in many cases do lit into 
the picture presented by the other 
tests. 

The lost test on our list was one 
dovused to examine direction and 
organization in reaction to symbols. 
Twenty-five simple drawings of com- 
mon objects were arranged in 5 lines 
and coliiinna on a card, and the child 
was told to name all of tlicm. Five 
such cords wore used, with the objects 
arranged in varying orders and posi- 
tions, in order to check on reliability 
or changcB in tho reaction. If the 
subject reacted in the aiimo manner to 
the first 3 cards the test was stopped. 
If the first 3 rcao Lions wore not uniform 
5 trials were given, For each trial 
record wna kept of the order of naming. 

The lowest level of reaction wns 
marked by total hick of syalcm in 
naming. The child might begin any- 
where and jump to any other picture 
on the curd, or ho might ii.se one plan 
for two rows, then another, and 
another, Four Idntiei'gartcn and four 
non-kindcrgartcu children, approxi- 
mately one sixth, showed lack of system 
in the first trial. Of thcscj 2 kinder- 
garten and 3 non-kindergarten devel- 
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oped a Byatematio attack in later 
trials. For the unsystematic attack 
which was nob improved, no credit was 
given. 

For a systematic reaction one point 
credit was given if the same syatem 
was maintained through three birals, or 
through the fourth and fifth in cose it 
was the result of improvement in 
reaction. The system might be of 
different kinds: vertical etrephosym- 
bolic, lateral atrephosymbolio (up and 
down or back and forth), naming by 
rows or by columns, or in a spiral 
movement. Two children from each 
group showed system without having 
either sweep or lateral direction. A 
reaction showing system without other 
features would be one in which the 
movement was vertically strephosym- 
bolic, i.G., up one row and down the 
next, or vice versa. 

For lateral direction of movement 
one point was given. This movement 
was considered superior to vertical 
movement in its significance for read- 
ing. Lateral movement might be 
strephosym bolic (back and forth) or 
it might also show sweep. 

Sweep, which received a credit of one 
point, was the movement from the end 
of one line back to the beginning of the 
next, whether in a lateral or vertical 
direction. Six kindergarten and two 
non-kindergarten children showed 
sweep without lateral direction, that is, 
the movement was vertical but each 
row wua begun at the same end. 

Left-to-right movement was credited 
one point, Lateral movement, even 
with sweep, would not necessarily be 
movement in the right direction, 
though usually this combination did 
move from left to right. 


The combination of lateral move- 
ment with sweep, in the left-to-righb 
direction, and beginning at the top of 
the page, was given one point. This 
was the optimal reaction in naming 
from the cards. The maximum ecore 
of 5 points was made by 17 kindergar- 
ten children out of 27, and 12 non- 
kindergarten children out of 23. 
Three kindergarten and two non- 
kindergarten children fumbled on the 
early trials but later adopted this sys- 
tem and did not depart from it, thus 
gaining the full credit. 

Improvements of reaction in the 
course of the 6 trials were of interest. 
Two kindergarten children began with 
an unsystematic reaction and later 
adopted system, one of them even 
making an optimal performance. Two 
non-kindergarten children began with 
a system so poor that it could scarcely 
be credited, and improved to the op- 
timal reaction. Five cases, four kin- 
dergarten and. one non-kindergarten, 
who employed system from the first, 
but lacked either lateral direction or 
sweep, were able to add that feature 
and maintain it, two of them thereby 
making a maximum score. A total of 
6 kindergarten and 3 non-kindergarten 
children improved their reaction dur- 
ing the course of 6 trials. In no case 
was there a regression to a lower level 
during the test. 

The naming test was significant in 
its close relation to the quotient score 
made by the child on the group tests 
for reversal tendency. When the quo- 
tients were arranged in order it was 
found that of 17 kindergarten children 
with quotients from sixty-seven to one 
hundred, all but one gave an optimal 
performance in naming. Of 10 non- 
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kinder^aTteTi children ^vibh quotients 
from sixty-four to one huaclred, D gave 
an optimal pcrfonnance. Below these 
points, 8 out of 10 Idndergarten and 10 
out of 13 aon-kiiidergnrtcn coaca gave 
an inferior performance, 

This teat gives di/Torent rcaulta at 
different stages in tho process of learn- 
ing to rcEid, At the end of the year it 
was given to almost 300 cliilclrcn com- 
pletiug first grade work. Tho vast 
majority of these children gave an op^ 
tiinnl performance, and most of those 
xvho did not progress from lelt to right 
with sweep, named down each column 
in turn, beginning at the left. What 
the results would bo if the teat were 
given in September at the same time aa 
the reversal tests, will liave to be dcLor- 
mined by further rescar chv Perhaps 
an even closer relation to the quotioiit 
score might be revealed, or the dividing 
point between optimnl and imperfect 
performance in naming might fall at a 
region higher in tho scale of quotients. 

The final step of the study for iclonti- 
ficatlon of the prospective ijon-render 
was tho application of a criterion, that 
of actual reading achievement. Late 
in May, when the children were near- 
ing the end of their first year in school, 
the Gates primary reading tests were 
gvveu. In the presentation of findings 
from the clinical study, the quotient 
score, the intelligence quotient, the 
Gates reading level expressed in school 
grade for which the acorc is average, 
and tliQ condition of right or left lateral 
dominance in (iCiins of hand and eye, 
will be considered. It will bo remem- 
bered that all children were in the first 
grade for tho first time. Their ages 
tbereforo ranged from a few months 
under six to a few months post six, and 


was fairly uniform. As for kinder- 
garten experience or lack of it, the two 
groups will bo considered separately. 

IlKaULlU 

Tahlo 1 shows coinbiiuiticma found 
clinically la tho kindcrgiirton group of 
27 children- I'lacii case ia dOHcribcd by 
a formula of which the first number 
givea the quotient acoro on the reversal 
testa; the second gives the I.Q., and 
the third indicates the grade for some 
stage of which the reading score in the 
Gates tesla was an average ecore. A 
case Called right dominant (or left 
dominant) is one in wliich the child 
uses tho right hand and right cyo either 
exclusively or predominantly, and 
turns right in tho maze at least half of 
the tiiUQ. Gases designated os tight (or 
left) dominant except maze, arc those 
in which the hand and eye preference 
agree, but tho maze performance does 
not. Bight hand-left eye indicate.^ 
preference for tho hand and eye indi- 
cated. Then there ai'c the groups of 
children who use both hands readily 
and prefer the right eye, the left eye, or 
use cither eye without picfcrence. 

The largest group in table 1 ia the 
group who used either or both hands, 
and the right eye, seven Ciiscfl- In this 
group is one child with a very h>w quo- 
tient, poor iutelligcnco, and a reading 
performance that was practically nil, 
Tho child with the quotient score of 67 
came jUvSt at tho dividing linn between 
optimal naming ijorforininice and leas 
than optimal. Hia performance, how- 
ever, wag a perfect one, his iiiLcHigencc 
was good, and he was able at the end of 
the year to make a reading score that 
waa average for some stage of lA work 
— not better than average for the end 
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of lA. Of those whose quotient scores 
were up in the 80^a all made reading 
scores above average for the close of 
lAj their relative progress being 
roughly commensurate with their inteh 
ligeijce. 

The 4 cases who used both hands and 
the left cyo show something similar. 


better progress in reading. This illus' 
trates a relationship which appears 
repeatedly in the study. Other things 
being equal, intelligence is the deter- 
mining factor. But there are so many 
other things I 

Continuing down the list of ambi- 
dextrous cases using the left eye, the 


TABLE 1 

Comhifialions /ctiitd cHnicolly in kindcrffatten gvoup 


Comparison of doininanco of hand and eye with quotient acore RS, intelligence IQ, and 
reading achievement RL. (Caaea are doacribed by a formula giving quotient ecorc/in- 
tolligonce quotient/reading level.) 27 caaea. 


Eight dominant — 6 cases 

AmbidextrouQ — ^Right eye— 7 coses 

Its IQ RL 

RS IQ RL 

B6/104/2B 

-300/ 73/1633 than IB 

70/103/ Unknown 

07/lOQ/lA 

100/ Ot/lA 

87/103/2B 

87/108/2D 

87/la6/2A 

100/100/2U 

84/126/lA (work detcriomtod) 

04/lU/Excelloat 

S4/124/3D 

Right dominant except maze — 6 cnaca 
-10/ 04/lB 

8fi/121/3B 

Ambidextrous — ^Left eye — 4 oases 

-70/110/2B 

64/ 07/lA 

30/1 15/1 A 

69/124/2B 

88/110/2B 

D1/104/2B 

100/103/2B 

07/124/3B 

Left dominant except ma^c — 1 ease 

Ambidextrous — ^Both eyea — 2 cases 

85/ 04/lA (L for writing) 

~ll/10l/Unknown 

Right hand — left eye — 2 cases 
65/100/lA 

04/117/3B 

45/122/3B 


One quotient was below the 60'fl, the 
child had just average capacity, and 
scored just average for lA work. The 
next case, quotient 69, may be com- 
pared with quotient 67 of the group 
previously discussed. Both quotients 
are very similar, the condition of lat- 
eral dominance is very similar, but the 
intelhgence varies, and the child with 
the better mental functioning makes 


l^t two again illustrate the principle 
just pointed out. These two children 
with a similar degree of reversal tend- 
ency, as shown in their quotient scores, 
differ in intelligeuce, and the more 
capable child makes a reading score a 
grade higher than the other. 

Now in this same group, compare the 
2 children with similar intelligence, an 
LQ. of 124. The child with the quo- 


354 


Teegaeden: Identification of Noii-rGaclera 


tiont score of 69 falls far behind liis 
mate with the quotient of 07. The 
Btrength of the tendency to reversal 
counts heavily in affecting the prog- 
ress of children whose lateral domi- 
nance and intelligence nrc similar. 

Let us now examine the right cloiui- 
nnnt groupa. The Brat thing we no I icc 
is the total absence of I.Q/e nnining 
above 120. Every child with an I.Q. 
over 120 is in one or another of the 
ambidextrous groups. 

In the right dominant groups, the 
high quotient scores accompanied by 
better than average intelligence all 
make reading acores which are average 
for some stage of 2B work. Note that 
here we have no extremely high reading 
achievement levels . Right dominance, 
even though free from reversal tend- 
encyj is unable to achiovo thoso high 
levcln in the firat year of school unless 
accompanied by unusually eflicieut 
mental functioning, or rather, by higher 
mental age. Two children of low quo- 
tient scores, —70 and 55, also made 
2B BCOVC5, but the one who had to over- 
come the stronger tendency to reversal 
had the better intelligence, which may 
be what enabled him to attain that 
level. 

There are here two children with an 
I.Q. of 91, slightly below average. 
One of these, free froni the tendency to 
reveraal, did average lA work. The 
other, with a minus quotient, made 
only a IB acore^another demonstror 
tion that other things being equal, the 
stronger the tendency to r overs al, the 
less the achiDVoment in reading. 

The first of these two children, the 
one with the high quotient, may be 
compared with the one case of left 
dominance. Both show consistent 


lateral dominance, one right, tiio other 
left. Doth have a similar degree of 
the tendency to rcverBal, and both 
have similar intcllcclual enpacity. 
IlotJi made acorcfl that were average 
for aoine Btago of lA reading. Com- 
pare them now with an uinbidcxtroUB 
child who uses the left eye. There is 
one of this sort, with intelligence a 
liUle better limn theirs, an I.Q,, of 97. 
But the ambidextrous child Ima been 
able to overcome a stronger reversal 
tendency (quotient 54) and still make 
nn average lA score. This points to 
ambidexterity ns nn asset. 

There are two children who used the 
right hand and the left eye, They 
showed n difference in both reversal 
tendency and intelligence, the same 
child having the advantage in both 
factors. Ab a result he outdifitanced 
Ills mate by a grade and a linlf at the 
end of the year's work. 

The hifit of thcBC 2 cliildrcn may be 
compared with otlicra of similar LQ. 
(about 109) in other groupa. There ia 
a right dominant child of 108 I.Q. 
Hia quotient score is higher and he 
achieves more in reading than does the 
child who uses the right hand and 
the left eye. So it is also with one of 
the two children in the other right 
dominant group (right dominant ex- 
cept maze) who have 110 I.Q. The 
other of theHc two has a record that 
contradicts — or won his poor perform- 
ance on the group teats an accident? 

Other compariHona of this kind could 
be made, They indicate the operation 
of three lactorH in the proccas of learn- 
ing to read: intelligence, lateral domi- 
nance, and reversal tendency. 

The significance of intelligence ia 
clear. Other things being equal, the 
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better the intelligence, the better the 
reading. 

Ambidexterity operatea in two direc- 
tiona. Wo have Been, and we ahall see 
again in the non-kindergarten group, 
that the child of low mental age shows 
little preference for either hand and 
reveals lack of lateral dominance, We 
have just seen that the very bright 
child of six to six and one half years, 
whoao mental age is up to seven or 
eight, ja likely to be ambidextrous, but 
uaea one eye consistently. There 
seems to be a stage between, where 
many of the children of IpQ. below 120 
pauge, at leaat until they are well paafc 
the mental age of seven, Of 16 cases 
of kindergarten trained children whose 
LQ. was 100 to 115, nine were right 
dominant or left dominant, four were 
ambidoxtrouB and uaed the right or the 
left eye, two uaed the right hand and 
the left eye, and one, with a atrong 
reversal tendency, was ambidextrous 
and uaed cither eye without preference. 
So ambidexterity seema at first to be n 
mark of immaturity characteristic of 
the lower mental age. It is then re- 
placed by the acquisiton of skill with 
one hand or the other, and the very 
bright child proceeds to acquire, or to 
continue equal skill in both handa for 
manual acts, though restricting writing 
to one hand, 

The third of the factors in learning to 
read, the tendency to reversal, like in- 
telligoncc, stands out clearly from our 
analyses. Other things being equal, 
the child with the low quotient score 
rnakea slower progress in reading. 
This can nob be carried too far, A dif- 
ference of a few points in quotient ia no 
difference at all. But a difference of 
20, 30, or 40 points is frequently found 


to have a significant relation to differ- 
ence in reading progress, if other fac- 
tors are fairly equal, 

Nort-hiTidergarten chUdren 

Children without kindergarten train- 
ing are grouped in table 2. Again the 
largest group includes those who arc 
ambidextrous and use the right eye. 
The right and left dominant groups, 
which wore 44 per cent of the kinder- 
garten c flees, are here only 25 per cent. 

In the ambidextrous group using the 
right eye, we find practically the same 
conditions that were found in the kin- 
dergarten group. The 2 lowest quo- 
tients were accompanied by intelli- 
gence of low average or lower than 
average grade, and neither child made 
a score better than average for soma 
stage of lA reading. Next come 
2 children with similar quotients 
and quite different intelligence. The 
reading in these two coses is inversely 
proportional to the I.Q., though it 
agrees with the very sUght difference 
in quotient score, a difference which 
however is too ahght to account for 
the difference in reading achievement. 
We may comment in passing that this 
child with the I.Q, of 112 was an 
exception in every classification and 
a puzzle in many ways We do not 
know what his home conditions were. 
The last three in this group, with high 
quotient scores, and good average in- 
telligence, made reading scores at the 
second grade level. 

The one ambidextrous child who 
used the left eye had a strong reversal 
tendency to overcome, but he was a 
capable little person and did it suc- 
cesafully, 

Two children who were ambidex- 
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troua and vjBcd either eye cxhibiLcd no 
deviation from the general rule, With 
low quotient scorea, one of them nega- 
tivo^ and with ordinary capacity, they 
made reading scores that were average 
for some stage of lA work, 

There arc 6 cnflca that used the right 
hand and loft eye or the left hand and 


of the two ambidextrous ense^ vising 
both eyes. Here wo have 2 children 
with negative qiioticnt^i, no distinct 
lateral dominance, one with dull nor- 
mal, the other with average capacity. 
The dull normal inalccs a IB score, the 
average intolligcnco makes a low lA 
score. 


table 2 

Combinations Jound clinicaliy in the non-kiiulcroarlcn group 


Comparison of dominance of Imnd and eye iviLli quoLiont ecoro, intelligence, and rendirg 
achievement. (Cnscs are described by a Formula giving in order the quotient Bcorc/iutcl- 
ligcnro quoticnt/roafliug level.) 23 caecB, 


night dominaul — 2 catscH 

AmbidoxtroiiB— Right eye— 7 caaca 

U.S 10 EL 

ns IQ IIL 

7/ 01/lA 

-200/ 88/lA 

80/ Ofl/Uiiknowii 

41/ 00/1 A 

Hifiht doniiiiaiiL except nifty.c— 1 caao 

75/112/1 A 

7B/ 102/21) (li lor wril'iiiR) 

3fi/ OT/Poor 

87/103/211 

Left dominant— 1 cnao 

89/105/2A (Ii lor wriliiiR) 
05/100/211 

100/128/3D (II for writing) 


Left dominant except maze— 1 case 

Ainbidextroiia— J^eft eye— f cane 
^25/U3/2A (L for writiiiR) 

13/ 00/1 A (L for writing) 


IliRlit hand— Loft eye— 4 cjibch 

AmljidoxlrouE — llolh cyca — ^2 cheob 
-07/ 08/lA 

-030/ 01/1 A 

52/ OB/IA 

63/H2/2H 


40/n3/2A 

AmbidcxlroiiH— no eye teat— 2 caaoa 

85/ 00/21) 

33/ Ol/IA 


100/ 09/lA 

Left hand— Right eye— 1 cane 


-55/ B5/1B 



the right eye, The 2 with the lowest 
(juotienhi also had an l.Q. and mental 
ago far below average, and both were 
doing failing work in lA. Though one 
marked with a lA score, it vvas actu- 
iilly ft score that was average for begin- 
ning lA, and was a failure for the end 
of that grade. The child using the 
left hand and the right eye makes an 
interesting conipariBon with the first 


Among the riglit dominant and the 
left dominant ensCH the selection is bo 
limited as to bo unHatinfaetory. Here 
is the bi'ighto.st cliild in the euLire non- 
kindergnvtcn gvou]). Him ia left domi- 
nant in tliG tests, but writes with the 
right hand. Her excellent intelligence 
and advanced mental age (eight years) 
presumably enabled her to read with 
auccesa despite the anomaly. Perhaps 
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eho really belongs in the ambidextrous 
clasaificaiion, with the high I.Q.'s of 
the kindergarten group, since she seems 
able to do \vhatever she likes with 
either hand. There is no other non- 
kindergarten child to compare with her. 

There is a right dominant child, and 
a left dominant, each of whom has a 
low average capacity, and each of 
whom showed a marked tendency to 
reversal in the low quotient score. 
One made a cores below average for the 
end of lA in two of the three reading 
tests; the other was doing poor work in 
December, and had left the school 
befoi’e May. With these may be com- 
pared other children in the list who 
have low quotient scores and low aver- 
age mental functioning. There are 
two right dominant, one left dominant, 
one ambidexter using both eyes, and 
one ambidexter on whom no eye teat 
was made, — all of whom show this 
particular combination of low quotient 
score, I.Q. from 91 to 99, and reading 
score that was average for some stage 
of lA work. 

The non-kindergarten children show 
a greater variety in dominance than 
do the kindergarten group. It has 
been said that the untrained child is 
an individualist, and here we have it 
demonstrated. This variety among 
non-kindergarten children makes it 
difficult to make general statements 
baaed on so small a group. 

Wc have enough cases to assert that 
with similar intelligence and quotient 
scores that are comparablej children 
will make siinilar progress in reading. 
Another signifloEint lyilationahip was 
found between sum scores on the rever- 
sal testa and reading progress for the 
non-kindergarten children. There was 


a correlation of .75 between sum scores 
in September and reading acores in 
May for the 83 children without kin- 
dergarten training who took both teats. 
For the kindergarten children, the cor- 
relation Was ,64. It was also found 
that there was a distinctly lower aver- 
age of both aum scores and quotient 
scores for the non-kindergarten as com- 
pared with the kindergarten trained 
group. 

CONCLUSIONS 

From the results of the clinical study 
of children with varying degrees of 
reversal tendency^ we may conclude: 

1. The most potent factors in learn- 
ing to read are intelligence and the 
degree of tendency to reverse and 
confuse symbols, 

2. These 2 factors are independent 
variables. 

3. The very bright child is capable 
of overcoming a strong tendency to 
reversal and learning to read in spite 
of it, 

4. Other things being equal, the 
child with the better intelligence makes 
more rapid progress in reading. 

B. Other things being equal, the 
child with less tendency to reversal 
makes the better progress in reading. 

6. If two children vary in the same 
direction in both intelligence and 
reversal tendency, the difference in 
their progress is increased more than if 
the variation occurs in one factor only. 

7. Consistent right dominance or 
left dommance, or ambidexterity with 
use of the right eye or the left eye are 
the conditions of lateral dominance 
most favorable to success in reading. 
This is in agreement with Dearborn. 

8. Ambidexterity with use of either 
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6yB, and USB of right hand with left 
eye or vico Yeiea, are leas favorable to 
rapid progress in rending. This ngain 
confirms Dearborn, 

9. Tho tendency to rovcrsal is not 
abnormal or pathological, but occurs 
In every degree from total absence to 
severity. This confirms Orton and 
Illlng. 

ID, Tendency to confuee symbols is 
characterlfllic of mental ages below six 
years, and is usually eliminated in 
mental ages above seven, This con- 
firms Fildes. 


U. Clinical identification of the 
prospective non-reader depends upon 
preiirninary use of the group testa for 
rcvcranl, but it ia not possible to make 
a prognosifl of reading progicsa from 
the test results alone. 

12. From the rcHults of the testa for 
reversal and of individual cxamimitiun 
iiicludiDg a goncrnl intelligence scale 
and special tcalB of lateral dominance 
and reversal, it ie po,S3ible to make 
such prognosis with n fair degree of 
accuracy. 
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Brief Reports 

The Dramatic Play of Ten Nursery School Children' 


A lthough various mvesligatow 
have observed that dramatic 
play makes its appearance during the 
pre-school years, very little experimen- 
tal data has been collected. This ex- 
periment ia an attempt to measure by 
an observational technique what four- 
year-old children do in a cb'amatic play 
BibuatioOi 

Diary recorcis were taken on 4 boys 
and 6 girb enrolled in the University 
of Minnesota Institute of Child Wel- 
fare. Each child was followed for 
three 20-minutG periods on each of 2 
days, His speech was recorded ver- 
batim, and as much of the speech and 
activities of his playmates as could be 
taken down. In order to observe any 
continuity of play from period to pe- 
riod ft seemed desirable to study each 
child during all 3 free-play periods on 
the day he was observed. As the 
maximum free-play period during the 
noon hour wqb 20 minutes, for uniform- 
ity an interval of this length was 
chosen in the morning, noon, and after- 
noon poriodfl. 

The diary records were typed in a 
special form to facilitate tabulation. 
Besides the name of the child, date 
and place of observation (indoors, out- 
doors, etc.) they contained a complete 
record of all speech and activity, di- 
vided into 2 columns. All sentences 

' From the Institute of Child Welfare, 
The University of Minnesota. 


of the child observed wers typed in 
the left-hand column, followed by hia 
activities; speech of a playmate waa 
typed in the right-hand column, with 
the name of the child speaking. The 
speech and activities were in consecu- 
tive order and gave a picture of the 
total period* 

An original and carbon, to be used 
separately in scoring, were made for 
each record. All sentences of dramatic 
play were checked from these records 
by two observers independently. Dra- 
matic play was defined as any verbal- 
ized activity in which the child took an 
imaginary r6Ie, played with imaginary 
materials, or dramatized any perform- 
ance. No sentence woa considered as 
dramatic play on which there was not 
agreement between the two observers. 
Since verbatim conversation had been 
recorded in preference to activity it 
was found that the description of un- 
verbalized play wes too inadequate to 
be studied* 

The sentences were then listed by 
the two observers according to their 
contents • A sentence such ns *^My 
baby is going to bed now'’ wna listed 
as ^'putting baby to bed,” A sepa- 
rate record sheet was raa.de for each 
child with separate columns for the 
three play periods. The number of 
SButences on any topic was recorded, 
and also the rble taken and the name 
of the child making the first suggestion 
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on each topic. All Hcutcucoa liatcd 
under clittercnb topics by the 3 ob- 
gervers were rc-listcd until iigrccmcnt 
wns reached. 

A.MOXJNT OF DnA.RIATlU PLAY 

Table 1 gives the iiUtnljer of dra- 
matic Bcntcncca for each cliildj the 
number of topics he Buggested, and the 
group average. It apparent tlmt 
there are large individual difl'crcncc.H. 


TABLE I 

Ainoimi o/ drft?iiaUc jilay 


cniLD 

HD^nBii 

□p 

nENTBNl'Kfl 

HbUElBII 

OP tonta 

1.4. 

Girls \ 

56 

11 

124 

2 

1 

1 

112 

3 

u 

3 

100 

4 

68 

7 

106 

5 

2L 

15 

111 

0 

8 

1 

131 

Boys 7 

31 

0 

103 

B 

47 

8 

DO 

0 

S3 

17 1 

123 

10 

14 

0 ' 

106 

AvGrQEO-- ■ 

32.0 

6,6 



The range wm from one to eighty-three 
sentences during the 3 hours the child 
was observed. Five of the children 
in tlie group are responsible for 83 per 
cent of the dramatic play, and at least 
one of them is present in each play 
period that loata mare than ten min- 
utes. These totals are from direct 
observations on each child. Convor- 
aation of children playing with the 
child observed wos tabulated bub gave 
only about 1 per cent additional in- 
formation nnd BO was not used. 

A rank difference correlation of .478 
zb .10 was obtained between the total 
number of dramatic sentences on the 
first and second days. The correla- 


tion was .928 between the total num- 
ber of seiitcncca when the cliild was 
observed directly and the total num- 
ber of suggestiona he made when ob- 
Hcrvcd directly and indirectly. The 
correlation between the number of 
Hontencofl when directly obHCrved and 
the number of HUggcHtioiiH when di- 
rectly obaerved was ,932 dz.l8. The 
lUiinbor of ininutcH spent in dramatic 
play na ctitinmted from records on all 
children, directly or indirectly ob- 
served correlated .746 with tlic num- 
ber of dramatic scntcncca recorded by 
direct observation. 

Examination of the data on the fre- 
quency of dramatic play at the various 
periodfl of the day disclosed a great 
dilTcrcnco in the value of the periods. 
In the morning and afternoon periods 
no dramatic play occurred in 60 and 
65 per cent respectively of the obser- 
vation periods. At n(3on, however, 
sonic dramatic play occurred in 80 per 
cent of the perioda. As the records, 
when analyzed, showed no consistency 
of play from period to period, six 
records of each child during the noon 
play period would undoubtedly have 
given better rcsulta than the procedure 
used. 

PATfEnN OP DUAMATIC PLAT 

The main problem of the experi- 
ment was to determine what the chil- 
dren did during the cliamatic play. 
From the records, the two observers 
indopendcntly grouped the Hcntcnccs 
according to the typo of activity in- 
volved. Six major groupings were de- 
cided upon on an inspectioiial basis. 
There was almost perfect agreement 
between the two observers except on 
a number of items for which no con' 
venient category could be found. 
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These ^vcre hsied as mieceWaneous, 
The number of timcB any topic was 
mentioned waa obtained by counting 
each topic only once during any ob- 
servation period. 

Table 2 gives tho clasaification of 
the types of activity, 

Sex dilTercnccs wero inconsiatentj al- 
though boys sccincd more interested 
in cars, boats and trains than girls. 
The data on the conBietenoy of r61e3 
and activities of a child from period to 
period showed no definite trend, The 
average child in the group participated 
in 3 of tlie b types of activities listed 


time to lost dramatic sentence, and (4) 
activity immediately following last 
dramatic sentence. Two examples se- 
lected from these records are given 
below : 

1. MJ, upatalra in gym. Crawb under 
bed with PQ. ''Go to sleep, huh?*' BAH 
crawls toward tlicm. MJ says, "You can't 
come in, piggy . ' ^ BAH : 'Tretond I am out- 
Bide.^^ Play laata five minutea. Teacher 
puts trapeze up near children. MJ, BAH 
begin to awing on it. (Thoae playing: MJ, 
PQ, BAH.) Topics of dromELtizations; pigj 
lion, 

2. BAH in dollhouHe, Telling story 
about, boar. JC says; "Play you be tho 


TABLE 2 


Types of dramatic play 


TVPa OF AtTTlVlTY 

IfOMDEH OF 

FBtrCBHGEa 

pbh cHNf 

NQMOEIl OF 
TQPICg 

■ 

run cBNT 

Making, using matcriala 

37 

11,21 

12 

11.88 

Family rclaLionshipB 

41 

11.42 

13 

12.87 

Ajtimnlfl 

65 

10.60 

12 

11.88 

Going pliicDB, - 

37 

11.21 

6 

6.B4 

Living cojulitioiifl. ... 

04 

lfi,30 

21 

20,70 

Cars, boata, trainF 

30 

9.09 

16 

14,86 

MiaeelJancoUfl 

05 


23 

22.77 


above, during the six periods when he 
waa observed. In 45 per cent o£ the 
dramatic play the child was taldng no 
particular r61c. In 30 per cent of the 
play the role fcaJeen was either father, 
motlier or baby, but there was no con- 
aistency from one period to the next, 
Animala, cara, boats and ti'ains, and 
mifiCDlliincoua rtMca followed in the 
order given. 

To determine whether tlicre wos 
any pattern to the dramatic pUy, each 
instance of dramatic play over 1 min- 
ute lon]^ was recorded briefly giving (1) 
location of child and the activity juat 
preceding dramatic play, (2) first dra- 
matic sentence in full, (3) length of 


bear," JS: "I'll bite your head off. I'll 
bite your stomach off." Play continutis 
until time to go upataira. (20 min.) Thoec 
playing; BAH, jC, JS, SO, PQ. Topics of 
dramatization: bear, playing liouacj doctor, 

When these records wore analyzed, 
certain definite trends appeared. 
About 30 per cent of the dramatic 
incidents began with the statement, 
''Let's make, I’m making, etc," One 
third began with the statement, 'Tet’a 
play/' usually followed hy the assign- 
ing of r61es. The remainder began 
with the assumption of r^lea without, 
definite assignments previously, as In 
the first record above, Termination 
of play also occurred in definite ways^ 
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cither blirouRli diatractiona, motor ac- 
tivity, or artificially by the end of the 
observation poriocl, which generally 
coincided with the end of the frcc-play 
period. The distractLona that oadod 
(hnmalio play were Huch things na a 
cluld'fl crying or new activities being 
initiated by a teacher. In the rest of 
the cEiseSj the incident ended when the 
child began to mahe or build some- 
thing that started oa dramatic play. 
His absorption in thQ actual construc- 
tive work ended his imaginative speech 
about it. This is an interesting illus- 
tration of the fact that speech is a sub- 
sbitube for action. 

As some dramatic play occurred in 
45 per cent of all tho observations, 
tbero were onoiigli iuoidents for an 
analysis of the records to determine 
whether thero was any difference in 
dramatic play lasting leaa than the 
average luimbor of minutes, and the 
longer play incidents. When dra- 
matic play was begun, it lasted seven 
minutes on the average. There were 


18 incidents lasting 5 minutes, and 7 
incidents lasting more than 10 min- 
utes. When thesQ two groups were 
compared certain definite differences 
appeared, Tho median number of 
children involved In the sliorter inci- 
dents was 2, and the play centered 
around one or two topics such as play- 
ing house. The median number of 
children in the longer incidents was 4, 
with the average 4.9. With 1 excep- 
tion, all the long incidents involved at 
least two main topics, with three the 
average. All centered around playing 
house, with r61es assigned. Five of 
the 7 contained a ^'plny within a play," 
such os being attacked by bears whilo 
playing house. The 2 incidents given 
above illustrate some of tho differ- 
encca. 

Although these records scorn to indi- 
cate a convontionaliKed typo of dra- 
matic play, tho number of coacs and 
observations are too small to bo any- 
thing but suggeativG. 

Rebecca SrrALtiiT, 


Two New Responses of Infants 


I T IS surprising that two responaea 
which are frequent occurrences in 
the daily life of the young infant should 
have escaped mention in tho litcratuto 
of child psychology, but I have been 
unable to find an account of the rc- 
aponsea to bo described below. These 
responses I shall call the poatiiro of 
nursing and the posture of defecation. 
From the comparative viewpoint, tho 
Tcspoiiacs are an interesting parallel to 
the postures of feeding and defecation 
in the lower mammals. From the 
standpoint of the habit-inatinot dis- 
tinction, it seems that these responses 
must be added to our list of unlearned 


human responses for the burden of 
proof is certainly upon ono who claims 
that they are learned prenafcally. 

1. rosTunn of nuusinq 

If tho infant is very luiiigry and is 
given a nipple, he begins nursing and 
at the same time the arms flex so that 
the flats are pulled against the body in 
tho neighborhood of the chin while the 
legs and toes arc extended and raised 
somewhat. As the infant becomes 
satiated this posture gradually relaxes, 
the legs and toes usually relaxing be- 
fore the arms. If the infant is not 
very hungry at the beginning of nura- 



Brief Reports 


363 


ing tho leg componenb may be absent 
from the start. With still less hunger 
the poBturo may be entirely absent, 
although sucking will occur. (Hun- 
ger ifl licre judged from the duration 
and strength of prc-nureing orying.) 

2. rosruRH of ubjpecatxon 

With each aljcfominal strain of def- 
ecation there occurs a posture of the 
oxbreraillcB wJiJcJ] is nearly, or perhaps 
exactly, the aame as that described 
above. With tho abdomioal contrac- 
tion tho legs and toes aro extended and 
raised and the forearms are held to the 
upper chest. At the same time the 
infant may grunt and hia face often 
reddens. In this reaction the leg com- 
ponent is stronger than the arm com- 
ponent in that the leg rcaotioji is more 
certain to occur. Another diJfercnce 
between the two responses lies in the 
fact that during defecation the ex- 
tremities often relax or engage in other 
activities when abdominal contractions 
are not in active progress whereas the 
posture of nursing is held more con- 
stantly. 

These reapoDECs were first observed 
in a pair of twins^ which came under 
my care when they were one month of 
age. The responses were gradually 
modified in later months, but these 
changes cannot be discussed here. 
Since the initial observations I have 
observed fifteen newborn infants dur- 
ing one or more periods of feeding and 

‘ The aUnly of the twiiia waa mado poa- 
siblo by tho Inatitutc Ear Ucaearcli in the 
Social Sciences at tholJnivoraity of Virginia. 
For the opportunity to observe the neAvborn 
I am indebted to Dr, D. L. Royster, Pro- 
fessor of Pediabrics at the University of 
Virginia, and to Miaa Broyles and Miss 
Phillips, nurses in charge of the University 
Nursery. 


temperature charting. In addition, 
five prematures, born at seven months' 
pregnancy, were also observed about 
one hour per day (at times of bathing, 
feeding, and temperature charting) for 
six weeks. In the ca^se of the prema- 
tures the responses could not be 
studied eoaily during the first four 
weeks because the babies were almost 
constantly enclosed in premature jack- 
ets, but during some brief opportuni- 
tioa one of the infants was observed, in 
a posture of nursing and four of them 
in a poatui'e of defecation, When the 
jackets were removed in the fourth 
week, the responses were present in all 
inf ants and were observed many times 
during the remaining two weeks of the 
hospital period, It should be men- 
tioned, however, that the prematures 
were often completely relaxed and 
even asleep while they were nursing. 

All of the above observations of 
nursing refer, to bottle nursing. No 
observations of breast nursing have 
been made, but it aeems altogether 
likely that the same response is given 
at the breaat. 

The posture of defecation wa^ often 
elicited during the taking of. rectal 
temperatures. The thermometer fre- 
quently, but not always, caused defe- 
cation and the accompanying posture. 

The responses are apparently not in- 
variable. One of the prematures at 
one time flexed his legs during part of 
an act of defecation and during one 
nursing period. The same subject 
held hia fiats against the side^ of his 
head during another nursing period, 
although at other times hia behavior 
conformed to the descriptions given 
above. No other exceptions were ob- 
served, 

Wayne Dennis. 



COnilECTION 


May I call attention to an error in 
tbo article, Language Development in 
TmnSf by Ella J. Day wliich appeared 
in iha Si>pl:enihGT W2 issno o! Cjjjld 
Development, On page 132 the firat 
of McCarthy's rules for scoring length 
of rcaponaea ia quoted aa: 

"Contrnctlona of subject and 
predicate like it's were scored as 
one word," 

But McCarthy, in Language De- 
velopment of the Pte^dwol Child (Uni- 
veraity of Minnesota Preas, Inatituta 


of Child Welfare, Monograph Series 
No. IV) p. 30, givea the rule oa; 

"Contractiona of the subject 
nncf predicate like il'Sj u-eVe, yoii^re, 
etc., were scored na two words.^' 

The kltcr wtia also Iho pioccdura 
followed by Day. Since tlio Mc- 
Cartliy rules have been adopted by 
other studcnla of language develop- 
ment, it seems adviHublc to correct 
the error which iiiadverlcntly crept 
into the article during the process of 
publication. 


John E. Andehson. 
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